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HOW HIGH THE PSI ? ( BRUNSWICK "BOTrLES” UP TO 200,000) 


Here’s the big news in the pressure 
vessel field, Brunswick’s new, 
unique Strickland ‘B”Process (SBP) 
now results in filament-wound 
plastic vessels with the greatest 
strengths ever obtained. At the same 
time, vessel weights have been dras- 
tically pared down. Brunswick can 
create vessels (from that shown 
above to air bottles and rocket motor 
cases) with these specifications: 


Hoop stress values in the range of 
175,000 to 200.000 psi. Burst 
strength values: up to 150,000 psi. 
Weight ; 20 to 40 per cent less than 
that of any previously built plastic 
vessels. Temperature limits: up to 
600'F. Super tough SBP vessels ate 
also ideal for components that must 
stand up to extended operating 
cycles, and can be mass produced in 
compound and monocoque shapes. 


For proposed or existing projects in- 
volving pressure vessels, Brunswick 
offers skillful assistance in Che de- 
sign. development and fabrication 
stages. For more details concerning 
the higher strength-lower weight 
advantages of SBP components, 
write or call : The Brunswick-Balke- 
Collender Company, Defense Prod- 
ucts Division Sales Manager. 1700 
Messier St., Muskegon, Michigan. 



BRUNSWICK 

MAKES YOUR IDEAS WORK 



FOR COMPLETE INFORMATION oi 
port, write Goodyear. Aviation Pn 
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. . .4 . . . 3 2 . . .1 . . . FIRE! 

When the success or failure of 
an entire program depends on 
the faultless functioning of 
every part— look to Ex-Cell-0 
parts and assemblies. They are 
products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 
years. 

Contact Ex-Cell-0 today; 
we’d be happy to talk over 
your problems in the design or 
pi'oduction of precision parts 
and assemblies. 


ex-ceii-o eon nncoisiou 
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MAN AND MISSILES FLY HIGHER. FASTER AND 
SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0 


AVIATION CALENDAR 



laii. 2J— Regional MctTiiig. Imti- 
tiitc of NavigaHoii, .\1auTi M'B, River- 
side, Calif. 

Jan. 26-27— .Aiimial Meeting .Yssa. of Local 
and Territorial -Airlines. National .Ar'iation 
Club, Washington, IT. C. 

Jan. 26-29— 27lh ,\nnnal Meeting. Insti- 
tute of the .Aeronautical Sciences, Slitra- 
ton--\stor Hotel, New York, N, Y*. Monots 
Night Dinner, Jan. 27. 

Jan. 26-29— T9th -Annual Meeting, ,\mcrican 
Meteorological Socictv, Barhiron-PlaTa 
Hotel, New York, V. 

Jan- 27-30— 1 5th .Annual Technical Confer- 
ence. Socich' of Plastics Engineers. Hotel 
Commodore, Nerr* Y'otk. N. Y, 

Jan- 2B-29- Fifth .Annual Midwest Welding 
Conference, sponsored bv -Armour Re- 
search Foimdation. Illinois Imtitulc of 
Technology. Chicago, III. 

Jarr. 30-Fcb. 1- Miami International .Air 
Shoiv and Exposition, Masters Field, Mi- 
ami, Fla. 

Feb. J-5-Hth .Annual T'cclinical and Man- 
agement Conference. Reinfocced Plastics 
Division. Socictv of the Plastics Indnslry, 
Inc., Fdgewater Beach Hotel, Chicago. 


Feb. 


:— 1939 Solid State Ciieuils Con- 
ference, sponsored by Institute of Radio 
Engineers* Professional Croup on Circuit 
Theory, -American Institute of F.lcclrical 
Engineers’ Committee on Electronics and 
University of PemissTvania, Philadelphia. 

Feb. 12-lJ-Computcr'and Data Processing 
III Indnstn', conference for mnnufactnring 
and engineering management. Purdue 
University, Lafayette. Ind. 

Feb. H— Aiceting on Short Range Nasiga- 
tional -Aids, International Civil .A'iation 
Organi/atinn, International Asbtion 
Bldg., Montreal. Canada. 

Feb. 21-22- I3th .Animal Pacific Coast Mid- 
winter Soaring Championships. Toney 
Pines ClidtriMrt. San Diego. Calif, 
(Corifiminl on p.ige 6' 


Fairchild’s Sub-Miniature Rate Gyro Has 

FULLY CONTROLLED DAMPING 

Only Fairchild's Rale Cyre — has uniform, constant dampiog 
for any required percentage of critical within ±133% and over 
the entire operating temperature range of —40' to -|-20O'F- 
This is accompiished by varying the damping area, using the 
damping medium as a sensing device which varies with tem- 
perature changes. 

TAKES 100 g’s OF SHOCK 

Only Fairchild's Miniature Rate Gyro lakes 100 g's of shock 
and 13 g's at 2000 cps vibration even at rales as low as 20' 
per second. This high shock resistance is due in part to 
Fairchild's exclusive design feature which does not require 
the torsion bar to act os a supporting medium. 
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Grounded: Aircraft plus Executive 


Grounded company airplanes and lost executive time are among the 
problems that can be caused by bogus* replacement parts. An in- 
creasing number of bogus parts are turning up in the aircraft and 
engine spare parts supply channels. Counterfeit parts are difficult to 
detect. They may look genuine but they can still mean trouble. 

As the Flight Safety Foundation. Inc., points out in The Problem 
of Bosus Parts,' "Another reason for serious concern is that the air- 
worthiness certificate of your aircraft may be suspended or revoked if 
bogus parts are used in its repair, overhaul or maintenance." 

When a Pratt & Whitney Aircraft engine leaves our plant it's as 
good as we can make it. It's built to stay that way if properly serviced, 
using replacement parts that are exactly the same as original parts. 

You can protect yourself and your aircraft against the problem of 
bogus parts by buying from the original manufacturer, from his 
authorized dealers or distributors, or from recognized, reputable over- 
haul or maintenance agencies. 


’"The Problem 0 } Bogas Paris," published bg Flight Sa/ely 
Foundalion, Inc, A free copy of this informatiee booklet 
iw obtained by writing to Pratt * Whitney Airtrafl, 

East Hartford 8, Conneeliail, attention: Serpfce Wnsapfr. 

PRATT & WHITNEY AIRCRAFT 

East Hartford, CoHneclicul 

CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 

Longueuil. P.Q,, Canada 


(Continued from page 5} 

Feb. 2?-26-Third Anmiol Symposium on 
Thcniial Properties. I’urdiie University, 
Lafayette. Ind. Sponsor: Heat Transfer 
'' ' ■ ' ■ can Society of Mechan- 


ical !■: 


Feb. 26-i\fa!c1i 1-1959 Kii|inecring Exposi- 
tion. Balboa Park, San nieeo, Calif. ,\d- 
dress inquiries to: 422 Land Title Bldg,, 
San Diego. Calif. 

Match 5-5-1959 Western loint Computer 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Ass 


Htcl, San 
Meeting (clas- 


Francisco, Calif. 

Match 5-6-night Propulsk 

sificdl. Institute of the .-setoiiauticai oci- 
cnees. Hotel Carter, Cleveland, Ohio, 
Match 5.7-Westcm Space .Age Conference 
and Exhibit. For infomration: Domc.stic 
Trade Dept., Los .Angeles Chamber of 
Commerce, 404 South Bixcl St., l-os 
Angeles 54, Calif. 

March 8-11-Cas Turbine Power Conference 
and Exhibit. Netherlaiids-Iinton Hotel, 
Cincinnati, Ohio. Sponsor: .Ainaican So- 
ciety of Mechanical Engineers. 

March 9-12— Aviation Division Conference. 
American Society of Mechanical Engi- 
neers. Statler-Hilton Hrstcl, Los -Angeles. 
Calif. 

Marc 

. For t 

cial Weapons Center. Kirtland .AFB. 
.Albuquerque. N. M. Attn.: SWRS R. R. 
RirnkoE. 

Match 16-20-llth Western Metal Exposi- 
tion and Congress, -American Society for 
Metals. Pan Pacific Auditoririm and'.Am- 
hassadt'T Hotel. Los Angeles, Calif. 

1 25-26-National ' 


c of Radio Engii 


and 


ia Hotel, New York. N, Y. 

March 51-Apr. 2-Polvtechnic Institute of 
Biooklm's Ninth International Svrnpo. 
shim, Stihjcct: Millimeter Waves, Audi- 
torium. F.ngiueecing Societies Bldg.. New 
York, N. Y. Cospon.sors: Department of 
Defense Research .Agencies and Institute 
of Radio Engineers. 

March 51-Apr. 5-National Aeronautic Mect- 






cl Commodore, New York. N. Y. 

Apr, 2-5-Confeicnce on Electrically Ex- 
ploded Wires, sponsored by the Thermal 
Radiation Laboratory of the Geophysics 
Rescatcli Directorate of the Air Force 
Cambridge Research Center, Somerset 
Hotel Boston, Mass. 

•Apr. 5-10—1959 Nnckar Congress, hfimici- 
pal Auditorium, Cleveland, Ohio. For 
information: Engineers Joint Council, 29 
West 59th St.. New York 18. N. Y. 

Apr. 7-10-1959 Welding Show and 40tli 
.Annual Convention. American Welding 
Society, International Amphithcattc and 
Hotel Sherman, Chicago, HI. 

Apt. 12-19— .Air Force .Asn.'s World Con- 
gress of Flight, Las Vegas, Nev. 

Apt. 18-22-Annual Meeting, Amaican So- 
ciety of Tool Engineers, Schroeder Hotel- 
Milwaiikee, Wis. 

Apr. 22-24-1959 Annual Meeting, Institute 
of Environmental Engineers, LaSalle 
Hotel, Chicago, 111. 
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gyro 

all-attitude 
master 
refere 


The LEAR 2171 all-attitude 
two-gyro master platform is now in production — assuring 
early delivery schedule for all applications requiring highly 
accurate vertical and directional gyro signals. 

in 3,000 hours of bench time — over 2,000 hours 
of flight time — in eight h'pes of fighter and bomber jet aircraft. 


for operational u.se in high-performance 
fighter aircraft — (USAF) Republic F-105 and Convair F-106; 
(Navy) Douglas A4D-2 and McDonnell F4H. 




NO RAPIDS DIVISION 




Our specialty at Simmonds is the problem 
type of engineering project, rather than the 
routine. Precision and high performance 
are inherent in all our products . . . sensi- 
tive electronic fuel management systems, 
fuel injection systems, electronic instru- 
ments and precision mechanical equip- 


ment. Our engineers are experienced in for- 
ward-looking design to meet the more exact- 
ing requirements of today and tomorrow. 
The size of our organization permits flexi- 
bility and speed in the application of new 
ideas. We are well known also for rendering 
exceptional service to our customers. 



i/i QwCQah^l 


t/Vf- 


SENERm OFFICES; FXRRYTOWH, NEW lORK • BRANCH OFFICES: GlENDALE, CALIFORNIA • SAN DIEGO, CALIFORNIA • WASHINGTON, D- C. • DAYTON, OHIO 
ST. LOUIS, MISSOURI • DALLAS, TEXAS • DETROIT, MICHIGAN ■ SOLE CANADIAN LICENSEE: SIMMONDS AEROCESSORIES OF CANADA LIMITED, HAMILTON, ONTARIO 




J.S. ARMY MISSILES 



The man: 

AU.S. Army missileman working 
with Nike Hercules missile equip- 
ment. The modem Army relies 
heavily on the special skills and 
knowledge of men like this who 
are trained extensively in military 
schools, and supported technically 
in the field by Army Ordnance 
Corps, Western Electric and 
Douglas field service men. 



The mission: 

Defense of U. S. cities. Army Nike 
Hercules units are already on duty 
at many key points. ..have the im- 
portant assignment of guarding 
against enemy aircraft. 



The missile: 



drone targets have been de- 
stroyed up to 100,000 feet, and 
at ranges beyond 75 miles. 



Depend on DOUGl-AS 

^ The Nation's Partner in Defense 












million 


btu/hr! 


For missile ground support applications this 
compact new Janitrol liquid heater delivers heat 
up to a rate of 1 million Btu/hr. A complete 
variable output healing system, it automatically 
maintains liquid at any desired temperature . . . 
reliably. 

This 2S7 pound package is ideally suited to 
such applications as heating missile fuel during 
storage and transfer, vaporizing liquids, and in 
a wide variety of support vehicles and buildings. 
For both material and personnel comfort healing 
the new Janitrol liquid heater is a simple, trouble- 
free way to get large quantities of controlled heat. 

Heater bums either diesel fuel, gasoline, or 
JP-4, and can be converted with a simple adjust- 
ment. Radio noise shielding meets military specifi- 
cations. It will operate in extreme environments 
to -65‘F. 

Janitrol's new liquid heaters may be used 
individually, or in multiples to meet virtually any 
heat requirement. 

Wherever heat is needed in missile support 
equipment Janitrol may already have what you 
need. Contact your Janitrol representative now 
for the full story on liquid heaters. Janitrol Air- 
craft Division, Surface Combustion Corporation, 
Columbus 4, Ohio. 



pneumatic controls • duct couplings & supports • heat eichangers 
combustion egulpment for aircraft, miosiloo, ground support 



SXKORSK'S' says 



The electrical harness being assembled in the upper right 
photograph is part of the new Sikorsky S-62 helicopter. 
Through this "central nervous system,” the pilot operates 
all electrical/electronic components of the aircraft. 

And, dozens of A-MP terminal products are used to 
terminate and connect this vital "central nervous system," 
There are several good reasons why A-MP terminal 
products are used in the "central nervous system” of 
today's aircraft: engineers remark retiabilily; plant 
superintendents note economy— rn iiodi lime and money; 
assembly line employees say easy inslallalion; and 
inspectors add no rejeela. 

A-MP products will meet your exacting circuitry 
requirements and save you money on total installed costs. 
Wrile for more information on the unbeatable rcliabilily 
and economy of our circuitry terminalion method- 



AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 




Special Solar skills 
for advanced missile systems 


Powerful Rocketdyne booster engine chambers— 
designed to withstand combustion temperatures of 
5500 F— are being fabricated by Solar. The chambers 
are an outstanding example of Solar’s advanced tech- 
nology in the missile systems field. Made from hundreds 
of spaghetti-bke nickel or stainless steel tubes, they are 
precision fabricated and brazed together to form 
nozzles. A large sustainer engine plus the twin- 
chambered booster engine make up the liquid 
propellant power system for the giant Atlas ICBM. 

Solars leadership in high-temperature technology— 
plus advanced facilities— is one part of the company’s 
outstanding missile and weapon systems capability. 


Complete engineering, research and test facilities— 
staffed by a team of systems engineers participating 
in America’s most challenging missile and space pro- 
grams— are available to help solve your difficult design, 
development and production problems. Write for 
details to Dept. F-112, Solar Aircraft Company, San 
Diego 12, California. 




Cross-section of a headline 


Headlines were made the day a GPL auto-navi- 
gator guided a USAF B-47 into the jet stream over 
California, set her down only 3 hours and 47 minutes 
later in sight of the Atlantic! 

This dramatic use of GPL Doppler Navigation 
Systems is just one application of their basic function 
— precise point-to-point navigation — any time, any- 
where, any weather. The systems work without ground 
aid or celestial fixes, have proved themselv&s over 
many millions of operational miles. They offer mili- 
tary and civilian pilots continuous, accurate naviga- 
tion information, including velocity. 


RADAN* Navigation Systems, recently released 
for civilian use, are now available to everyone. They 
save precious time and fuel for the air lines, provide a 
priceless margin of safety for all. 


OPL. |p 

GENERAL PRECISION UBORATORY INCORPORATED. Pleisantville, N. Y. 


ENGINEERS -SPL 





Six major types of Navy aircraft will be equipped 
with Ryan continuous-wave Doppler navigation 
systems, the AN/APN-122 (V), under an initial 
$20-miIIion contract awarded by the Navy to 
Ryan's Electronics Division. Ryan’s automatic, all- 
weather, self-contained navigators will be installed 
in the Navy’s Lockheed Neptuncs (P2V), Martin 
Marlin patrol planes (P5M), carrier-based Douglas 
Sky Warriors (A3D), and three types of Grumman 
aircraft. 



plest, most compact, and most reliable of 



RYAN BUILDS BETTER 
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Soviets Prepare to Put Man into Space 26 

Russians undertoke extensive space medicine studies in preporo- 
tion for man-in-spoce try, Rond report indicotes. 

Airlines May Face Atlantic Faro Battle 36 

^ Disogreement omong lATA members on jet surcharge could lead 
to open-rate crisis, price-cut war. 

Minuteman Site Poses Critical Challenso 66 

► Ground environment development centers on high reliability factor 
for quick, effective retaliation. 
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Pneumatic Power Package 

Designed, developed and manufactured 
exclusively by Randall Engineering 
Corporation for use in a flight control 
system fo3‘ a space vehicle and integrates 
the following components : 
filler valve 

hich pressure GN: storage tank 

high pressure i-elief valve 
high pressure regulator 

2 portion solenoid controlled shut-ofT valve 
low pressure plenum chamber 
high fi low pressure transducers 


designers and 

Ttiana/nctltrerg of: high pressure pneu 
R.E.CS extensive test '’'fi*' temperature a 


development of 
these components 
snd systems. 


integrated hydraulic and pneums 
\tVifc /or cnniplimcntary hre 


* a ])riccli’ss iniji edient — 

ATTITUDE 


RANDALL 

ENGINHERING / ORb:S: 


REPRESENTATIVES: 



CORPORATION 


5933 Boweroft Strec 


TExas 0'8333 


EDITORIAL 


Major USAF Command Shifts Loom 


A scries of shifts in command of major USAh field organi- 
Ziitioiis is imminent. It will bo triggered bv the retirement 
of a trio of USAF four-star generals, beginning uith Gen. 
Edwin W. R.iwlings who h.is been n Bxturc us head of the 
Air Materiel Command for the past eight years. Gen. 
Rawlings, who has done an outstanding job in modernizing 
USAF procurement and maintenance operations, will retire 
from his ,\MC post shortly to enter pris'ate business. He 
will be followed out of USAF by Gen, Earle E. "P.it" P.irt- 
ridge. who is ending a distinguished military career as chief 
of the North American Air Defense Command, and Gen. 
O. P. Wevland, who has been struggling valLinth' with 
cstreinely limited resotirces to mould Tactical Air Com- 
mand into a mobile striking force capable of quick response 
to international crises. 

In the shifting of current USAF three-star generals to fill 
these promotion sacancies, it is certain that chnngcs in 
command will be made in the two organizations that are 
most vital to the aviation industn' and its related tech- 
nologies and on whom their future effectiveness depends— 
.Air Materiel Command at Dayton and Air Research and 
Development Command at Andrews Field, Md. 

Since no announcement on these shifts was made at the 
recent USAF Commanders’ Conference in Puerto Rico 
where Gen. Rawlings made his formal farewell to his peers, 
we conclude that llicsc new appointments ate being given 
more than normal scrutinv and study, W’e certainiv agree 
with whoever is going over the USAF general officer talent 
available for these posts with an cstraordinary fine mcsli 
screen before making final selections because they are— with 
lire prpssible exception of the Strategic Air Command— the 
most important posts in determining, not only the fviture 
of the Air Force, but also the effective military posture of 
this nation in the critical years ahead. 

These posts obviously cannot be filled hv routine consid- 
erations of .senioritv or military tradition. They demand a 
careful selection of Ihe best available men regardless of 
seniority and other purely traditional considerations. They 
need men who have Itad intimate contact vvitli the tedinieal 
revolution of the past decade and all of its challenging impli- 
eafions for the future: men who have supplemented their 
military duty with practical experience in dealing with the 
i:idustrial and financial complexes of private industry, anti 
men who have the courage and energy to discard useless 
tradition and continually break new ground in establishing 
new riiilitars patterns of the future. 

There should be little doubt at this late date in the post- 
war technological revolution, with its fierce challenge to out 
leadership from the Soviet Union, that an even more elfcc- 
live relationsliip must be developed between our military 
services and the scientific, industrial and financial resources 
on which they are dependent for new weapons development. 

Among all of the USAF officers available for either the 
,AMC or ARDC command posts, the superior qualifications 
of one stand out in bold relief like the \\'ashington Afonii- 
inent from its surrounding Mall. T his man is Lt. Gen. C. S. 
“Hill" Irvine, now deputy US.AF chief of staff for material. 
“Biir Irvine has had an amazing career at US.AF'. beginning 
as an enlisted pilot-instrirctot in 1918 and rising to three- 


star rank. Almost from the beginning of his long service, he 
has concentrated heavily on the technical aspects of the Air 
Force, although his reputation as a pilot of hcavv aircraft is 
second to none. 

Gen. Irvine's experience with what is now .AMC dates 
back to 1932 when he was chief of the Povverplant Labora- 
tory .it W'right Field, He was a key man in planning and 
trouble shooting tire vast production, maintenance and 
modification operations of live early A\'orld War II years, 
particularly on the B-17 and B-29 bombers, “Bill" Irvine 
followed the B-29 into combat operations with the Twen- 
tieth Air I’orcc in the Pacific where he won his first Distin- 
guished Service Medal. 

Ilis post-war career included command of USAF's first 
nuclear-anned bomb group, and lie organized the logistics 
of the newly-created Strategic Air Command as its deputv 
civief of staff in 19T7-48. He earned his second star by taking 
ova SAC’s first B-36 wing at a time when all of its aircraft 
were grounded due to mechanical problems and whipping 
it into such shape that only six months later he got ISO hr. of 
operational flying time in a single month from a single fl-Sfi. 
He also confounded B-36 pcrfomiance aitics by flying this 
bomber on a 10,000 mi. nonstop mission from a U.S. 
Ixisc and dropping a 10,000 lb. boinbload on Eniw-etok 5,000 
mi. from his Fakeoff point. Ilis reputation as a successful 
tcelinical troubleshooter was such that in 1952 he was sent 
to Ait Materiel Command as deputy commander to Gen. 
Rawlings to handle the growing problem of B-47 production 
and maintenance. He also has developed an enviable reputa- 
tion for developing outstanding junior officers in the intrica- 
cies of the development and procurement business. In hi: 
present post, "BiH" Irvine has spearheaded the advance of 
US.AF in the development and procurement of missiles and 
space vehicles. 

But bevond these formal achievements, “BiH” Irviiie'- 
grc.itcst asset is ptohablv his personal knowledge of almost 
cverv' nook and cranm of the U.S. defense industrial com- 
plex. its technical capabilities, the quality of its management 
and its record of performance under fire. In turn, he has 
earned the confidence and respect of the industry for his 
cffeclivc, if often blmit and unorthodox, methods of getting 
results when the need is critical. 

He will shortly complete 40 years of military service and 
could easily retire to an industrial post. It would indeed be 
tragic if his energy, ea|>abiliti and reputation were not put 
to further work on US-AI"s key technical problems. 

.Air Materiel Command has an urgent need to accelerate 
and exepand its basic modernization begun by Gen. Rawlings. 
This problem is even more .icute now due to the swift time 
f.ictor of modem war and llie complex arsenal of missiles, 
aircraft and space vehicles US.AF' must maintain. Ait Re- 
search and Dcvelopnrent Command badlv’ needs to trim its 
accumulated administrative fat, strip down to the lean action 
organiz.ition it once was and become again the driving 
,-ipearhead of military technical progress. It also needs to stop 
limning scared in the face of new agencies such as ARP.A 
and NAS.A and have the courage and intelligence to do the 
US.AF' research and development job cffectivch'. 

—Robert Flot/. 
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Linde’s new piasmarc torch service 

Brings Industry Production Parts From Refractory Metals 


No other method of fobricoting refroctory metals con 
match this. . . , The high melting points of tungsten, 
tantolum, ond molybdenum ore no longer o problem. 
For Linde's new PLASMARC Torch, working In the tem- 
perature range between 1 S,000 ond 30,000 degrees K., 
con coot ports or form shopes of virtuolly any size or 
complexity. It's on entirely new woy to moke such articles 
as rocket nozzles, crucibles, components for electronic 
ond X-roy use, and ports for atomic energy equipment! 

The quality of these pieces is uniformly high, Toler- 
onces con be held to ' .002 in. or better. The metol 


loses none of its purity and superior density is ochieved. 

With the Ft.ASM.4RC Torch, LINOE is equipped to supply 
you with ports mode of, or coated with, refroctory metals; 
or mode of o variety of metals combined with non-metals 
or reinforced plastics. LiNOE will also provide o wind- 
tunnel moteriols testing service based on this device. For 
' informotion on this extension of ' LiNDE's well-known 
Fiome-Plating service, write Dept. AW-13, LINOE COM- 
PANY, Division of Union Corbide Corporation, 30 East 
42nd Street, New York 17, N.Y. In Canada: Linde Com- 
pany, Division of Union Carbide Conodo Limited. 



The PLASMARC Torch employs o non.tronsferred electric ore 
to generate such high temperatures that powder or wire 
fed into the chomber is literally melted. Inert gases flow- 
ing continuously corry the metol particles In a plostic state 
and deposit them on the workpiece at near^onic speeds, 
iels of COi cool the particles instantly to form heot- and 
erosion-resistant materiol. Coatings— even on grophite— 
have an excellent bond. Shapes ore built up on machined 
mondrels, which ore then etched awav to leave eartt <urh 



WHO'S WHERE 


In the Front Office 

Russell S. Kencisoii, president, 'Tlionipson 
Products. Lid., i siibsidlars' of 'lliompsun 
Ramo Wooldrid|e, Inc., St. Catherines. 
Ontario, Canada. Mr. Kenerson succeeds 
Gco^e A. StaiiRer, now Iwatd chaimian. 

Pursuant to the pending merger of 
Metals & Controls Corp., -Attleboro, Mass., 
into Texas Instiuments. Inc., Dallas, Tex,. 
C. L. Hioiiisen has been elected president 
of Metals & Controls. Mr. 'ITiomscn sue- 
ceeds G. L. Williaim wlio continues as 
director and treasurer. 

Walter A, flcnscl, president, Datagrapliic 
Svstents, hie., Santa Monica, Calif. .Also: 
Russell S. bllssvorth, Francis Nivens and 
I. Kdss’ui Coates, vice presidents, and James 
T. McMillan, secretary-treasurer. Mr. Irlls- 
worth also continues as general manager. 

Raymond C. Blaylock, vice president and 
general manager, Chance Vought .Aircraft. 
Tnc., Dallas, Tcs., and Gifford K. Johason. 
vice president-business planning. .Mr. |ohn- 
son also elected president of A'oiight’s sub- 
sidiary, Cenesv.s Corp. Other A'ought ap- 
poinhnents: J. R. Clark, director of engi- 
necringi D. G. Gilmore, director of produc- 
tion; Forbes Mann, director of sales and 

Gerald E, Donovan, chief financial officer, 
Douglas .Aircraft Company, !nc„ Santa Mon- 
ica, Calif. 

I- Louis Reynolds, vice president and as- 
sistant to the president. Marquardt .Aircraft 
Co., \'an .Nuys, Calif. Also: Don L. Wal- 
ter. vice president of Marquardt’s Poss-er 
Systems Croup. 

Robert E. Hage, vice president, McDon- 
nell .Aircraft Corp.. St. Ixniis, Mo., and 
general manager of the ncss’ly formed .Air. 
craft Transport Division. 

Dr. .Allen E. Puckett, a sdee president and 
director of the Systems Des'eIop:iicnt Lab- 
oratories, Hughes .Aircraft Co.. Culver City. 
Calif. .Also; Robert f. Shank, vice prcsidenl- 
systemu management; l>t, Nathan I. Hall 
succeeds Mr. Shank as sice prcsjdent-cugi- 

fl, I'liackssell, Jr., has been assigned 

Dis'isioii for Grand Central Rocket Co., 
Redlands, Calif. 

Nesston .A. Lieurance, Chief, AA'cathcr 
Division. Development Diccctoratc. Bureau 
of Research and ITevciopment. Federal .\sia- 
tion .Agency, W'ashiugton, D. C. 

M:ij. Gen. Alvin R. Luedecke (US.AI'- 
ret.), general manager. Atomic Energy Com- 
mission, and Paul F. Poster, depuK genera) 
manager. Gen. Lucdcckc is fomrer com- 
mander of Joint Talk Force Seven Operation 
lllardtack). 

Honors and Elections 

Prof. Thcodoic von Karnian has accepted 
the A'ictor Kmamicl A'isiting Professorship 
at Cornell Univensitv for the spring term 
of 1959. 

Frederick B. Lee. director of the Olin 
Mathicso;i Cbeuiical Corp.. lias been elected 
to the board of governors of the Fliglit 
Safety Foundation. 

(CojiHiiued on page 113) 


INDUSTRY OBSERVER 

►-Acrojct-Gcnctal is norking on colloidal particles for electrical propulsion. 
Sonic of tlic particles, which would be iipproxiinatclv 1,000 times the size 
of atoms, might be charged ncgatiscly, otlicrs positivciv in order to present 
"space charge effect," one of the problems in ion propulsion- When charge 
is unifomi, schicle may assume the opposite charge, making expulsion of 
tlic propulsion mass difficult, 

► One phase of Air Force electronic coiintcnncasures reseatch is develop- 
ment of a single type of chaff which can protect aircraft against radars 
operating at frequencies anyssheic between 10 me. and 11,000 me. USAF 
chaff research already has reduced the number of different chaff packages 
required to cover this frequency spcctmm from the six needed in World 
War II to only tliree types. Ait Force also lioi>cs to reduce size and weight 
of air-dispensed chaff package ftom present 77 cn. in, and 2.6 lb- to oulv 30 
cti. in. and one pound. 

► Air l''orcc in the futiuc svill not procure fighters with less tlian two engines. 
Better probability of sureisnl and more reliability offered bv multi-engined 
designs are considered essential because of the high cost and pctfonnance 
of upcoming designs. Same [Mlici' is fasored bv Nai v. 

► Navy (>Ians a 3,000 mi. version of its Polaris fleet ballistic missile as a 
follow-on to the 1,500-mi. version now under development. Longer range 
would put all of tlic world’s land mass within potential range of a Polaris 
submarine, allow the submaiinc to remain farther at sea on attacks against 
inland targets. Designation of the longet-tange version is AP-2. 

►One proposal for salvaging the Navy-Martin Vanguard satellite laundiing 
veliicic is to change the name, use the General Electric first-stage engine in 
conihination with an improved solid propellimt engine similar to the Grand 
Central or Allegcny engines now planned fur the third stage and knncli 
small, iigithvciglit, minimum-length instrumented satellites. 

► Radiation dosages in the 500 to 5,000 roentgen range, which produce quick 
deatli or incapacitation in humans, travel eight to 17 times farther when a 
■iticicat explosion opeurs in space than they do at sca-lcvci. Lethal range of 
niiilti-iiicgaton warheads fired in space may bo liundreds of miles, making 
considerably heavy sliielding a con.sidcration for militarv space vciticics. 

►Explosion of nuclear warheads fired to high altitudes by missiles over 
Johnston Island in tlic Pacific last .Aug. 1 and 12 jiroduced disruption in high- 
frequency communications similar to the disruptions caused by giant solar 
flares. Most commercial communication systems in tlic Pacific operating 
ftom about 5 to 25 me. noted substantial disturbances. Tlinsc within 
a few hundred miles of Johnston Island experienced outages for as long .is 
several hours at various times over a period of about a day. 

►'Projiosal to use tiitbofan-powercd Model 600 transport for electronic 
countermeasure service and training with capabilitv of accommodating 16 
positions (AW Feb. 17, p. 63) has been made to Ait Force by Convair 
Sail Diego Division of General Dynamics Coqi. Meanwhile, eompanv is 
converting a Model 2-fO for Air P'orce ECM training. 

► Size of shipping container for General Elc-ctric JOT Mach 5 turbujef 
engine indicates that it is approximately seven and one-half ft. long, six ft. 
in diameter, 'llic turbojet is being developed under Ait P'otcc contract for 
the North American 13-70 bomber and F-IOS interceptor. 

New Army l(15-nim. non-recoiling rifle developed by Frankford Arsenal in 
Philadclpliia, with a rotating btcacli jxirmitliiig firing of five shells in 12 sec. 
and capable of piercing 21 in. armor, is being studied for use vvitli Tnnsiior- 
tation Rcscarcli & Engineering Command’s aerial pbffonns and other air- 
craft. Army R&D chief, l.t, Gen. A. G, Trudeau, recentiv inspected mockiip 
installation of tlic cx[)crimc]ital wca|xin on Piasecki VZ-8P, mounted on a 
tripod next to the pilot's seat. Final installation would provide gmi with 
limited degree of traverse and deflection and elevation with tracking and 
firing being done ciccttonically. 
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PERFEjCT SURFACE... EXTREME HARDNESS ... LOW COST 

II — all this and more, with Linde Sapphire! 


To ossure dependobllity under the most severe conditions, 
tiny valve poppets ond sects of pilot relief volves for space 
vehicle tonics built by Whittaker Controls are mode from 
Linde Sapphire. Linde Sopphire was selected over other 
materials for this criticol use becouse of its perfectly 
smooth surface, extreme hordness, and relatively low cost. 
Other odvontoges ore resistance to corrosion and fast 
deliveries from LlNDE, 

Among other properties of UNDE Sapphire ore zero 
porosity, great strength at elevoted temperatures, and a 
high melting point of 2040 C. Linde Sapphire is trons- 
porent, moy be deor or red. It is easily sealed to metois or 
ceramics and has excellent IR transmission characteristics. 

Linde Sapphire is supplied in the form of balls, rods, 
lubes, domes, ond special shopes to order. For more in- 
formation, write Crystals Department, LiNOE Company, 
Division of Union Carbide Corporotion, 30 Eost 42nd 
Street. New York 17, N. Y. In Conado: Linde Comoony, 


Washington Roundnp 


Gag Attempt Backfires 

Rep. Daniel J, l-'lood (D.-Pa.l, it mcmhei of tlie 
llonsc Defense -AppropriiiHons Subcomiiiittce. last week 
introduced legislation that wcnild abolish the Bureau 
of the Budget under the Executive Branch and create a 
new U. S. Budget Office under the Legislative Branch. 
Introduction of the bill followed I'lood's disclosure that 
Defense Department officials have been warned not to 
disagree with the President’s h'lscal 1960 budget wliicli 
nil! be presented to Congress todav. 1'he order, I'lood 
said, was Contained in a secret nienionindum to tbe 
Defense Departinent signed by Budget Director Maurice 
II. Stans. 

I'lie directive warned that officials testifving before 
Congress should not ask for mote funds for dcfen.se than 
requested by the President. “Executive Brancli per- 
sonnel ,irc expected to support the President in his budget 
reenmincndations.” according to the memoninduni as 
supplied bv Flood. “It is expected that witnesses will 
carefully avoid views differing from tbe budget, either 
on the record or off the record.” 

h'lood denounced the incmocandum as a shocking 
attempt to impose a gag rule on Defense witnesses. 

Challenge to Nixon 

In another are-.i. Sen. Stuart Svuiington (D.-Mo.) called 
upon Vice President Richard S'ixoii last week to clarifv 
his and the Administration's appraisal of just where the 
U.S. stands in comparison with Russia in the ballistic 
missile field. I'hc Senator made his request following 
conflicting reisorts concerning a via' presidential com- 
ment ill evaluating the U.S. and Russian programs. A 
number of newspapers quoted Nixon as saying the U. S. 
is ahead of the Soviets in ballistic missiles and that, 
while behind in the over-all missile race, it is closing the 
giip at a fairly rapid paw. Liter, "frieuds" of Nixon were 
quoted as saying that the Vice President had been 
misquoted. 

Svmingtoii replied that he did not know a single 
impartial expert in the missile field who would support 
such an evaluation and lie asked the Vice President to 
make public, in percentages, the number of operational 
intercontinental liallistic missiles the U.S. will have at 
the end of the scar vs. tlie estimated mnnber the Soviets 
will have. He added that, if Nixon did not release the 
percentages b\- tlie end of tlie week, lie would do so 
iiiinself. 

Missile Management* 

llie inilit'an subcommittee of House Government 
Operations Conmiittee is expected to make an investiga- 
tion of the management of military ballistic missile pro- 
grams its first order of business this session. ITic group, 
headed by Rep. Chet Holificld (D.-Calif.) probably will 
start off witli liearings on a report on niauagement of 
Air Force’s ballistic missile program by tlie USAF Inspec- 
tor Gcncr.ll (.•^W Nov. 2-1, p. 34), and later go into the 
programs of tlie other services. 

General Accounting Offias’ comprehensive investiga- 
tion of the US.M'' program, launched when USAI'' refused 
to release the complete Inspector General report, will 
not be completed for another few months. G.\D claimed 
it liad authoritv in law to obtain the report, but tlic 
President sided with the Air Force (AW' Nov. 24, p. 34}. 


CIA Watchdog? 

Congicssioiul support for a watclidog committee over 
Central Intciligeiia Agency also is dev eloping. A number 
of congressmen introduced legislation establishing siicli 
a committee the opening weeL of tlie session. CIA is 
the only government agency that docs not report to an)' 
congressional group. Otlicr agencies have two types of 
congressional overseers-a legislative committee (sucli as 
Armed Services or Conimetcc) and an appropriations 
coniniittee wliich scrutinizes budgets annually. CIA’s 
operating budget is unknown, bunds are transferted to 
it by tlie President from discationury funds. 

Airline Labor 

Congress is in the mood to enact new airline labor 
legislation as a result of the rasli of Christiiias-scason 
strikes (see page 41); 

• Sen. Spessard Holland (D.-h'la.) wants conipulson' arbi- 
tration of disputes and a ban on strikes and lockouts— an 
approach gcnetallv opposed by both management and 
labor but favored by tasteni Air Lines' board cliairmaii 
E, V. Rickciiliackcr. 

• Sen. 'I’hmsloii Morton (R,-Ky.) wouldn’t go this far, 
urges an iniprovcnient in settlemeul machinery “so that 
tlie strike vviil indeed be a last resort.’’ 

Meanwliilc. Airline Personnel Relation Conference of 
.Mr 'I’raiisport Assn, is attempting to work out an iiidustrv- 
wide polici' on new labor legislation. Recommendations 
are scheduled to go to A'I'.Vs board of directors this week. 

Doolift'le Cuts NASA Ties 

Dr. James JI. Doolittle plans to resign from the nine- 
man National Aeronautics iind Space Council, governing 
body of the National .-Neroiiautics and Spiice Administra- 
tion, to avoid any possible exmflict of interest with his 
new post as chairman of the board of Space 'I'echiioiogv 
Liboratories. I^r. Doolittle, tiiaitinan of N.^S.'\’s pad- 
ecessor. the National .Advisory Committee for Aero- 
nautics. also plans to drop his membership in a number 
of other advisors groups and will aetivelv piirticipatc in 
only two— the President's Board of h'ateign Intelligence 
and the advisory board of the National Air Museum. 

Japan Bilateral 

U. S, and Japan last week exchanged notes to conclude 
negotiations that began in April. I93S, on an amendment 
to the 1933 bilateral air agreeinent between the two coun- 
tries. Under terms of tlie amcndineut. J,ip,in Air Lines 
mav now operate to Los Angeles from Tokyo as well as 
to Seattle and San htanciseo as first reported by Aviation 
Week (Nov. 24. p. 45). All three points arc to be treate'd 
as cotcrminals- Japan also w-as granted unlimited rights 
to fly beyond Los Angeles instead of San hVaiicisco on its 
route to South .America from Tokyo. 

JAL will begin its Los .Angeles service in Mav with 
three weekly flights. It will open its North Pacific route 
between Tokyo and Seattle for the first time with bi- 
weekly flights beginning in June. Siincy and familiariza- 
tion flights oil this route will be conducted for one week 
beginning Jan. 30 via Shemva, Cold Bay. King Solomon 
and Anehorage. Present daily service to San Francisco 
will be maintained. 

— Washington staff 
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Space Technology 


Soviets Prepare to Put Man into Spaee 


By Evert Clork 

Wasliingtoii — So\ ict scientists may 
soon imnomice the successful return of 
.1 lumum piisscnger from a rocket fliglit. 
according to a Rand Corp. report pre- 
pared for tlic House Select Committee 
on Astronautics and Space Explora- 

"It is reasonable to assume," the 
isport .Slid, that the feat will be ac- 
eoinplislied "soou." based upon the 
Sosiets’ "cxtcnsisc studies in the \ar- 
ifius aspects of space incdiciue and 
their patent desire to Iw first to acihesc 
manned spaa' flight," 

Rocket flights to the sicinits of 
Venus and Mars also ate "entia'ly pos- 
sible , . . after a successful lunar ini- 
l>act," according to the report uliich 
was written before Russia launched its 
Mcclihi rocket to within 5,000 mi, of 
the moon (AW' Jan. 12. p, 26). Ear- 
liest fatorable dates for planetan' shots 
..re June 8 of this u-.tr for Venus and 
Oct- ! of next year for Mats. 

I'hc report was issued by the com- 
mittee as a guide to the space age untlct 
Ihc title ‘Spaa' Handbook; .Astro- 
nautics and its .•'ippheatinns." It is 
based upon an earlier classified report 
pieparefl for the eoininittee bv Rand 
,nid discusses fundamental problems of 
space tcchnulogs' and ll.S, and Soviet 
capabilities. 

Other indications of Soviet space 
progress mentioned in the Rand Corp. 

• Soviets "are quite anarc of the im- 
purlanci of recovering photographic 
film, iiistrinncnts and aisimals from 
satellites" and have discussed general 
lecovcry techniques mid indicated the 
existence of various recovery projccts. 
Oiic involves ejection of a 20.0 lb. 
pickagc from a satellite or carrier rocket 
,il perigee. Ihickagc consists of an 11.9- 
III. rctrorockct and a 5.5-lb. stainless 
sla'l collapsible sphere. When the 
sphere is inflated with liclium it meas- 
ures 5 ft. in diam. and acts as a 
drag brake. It brings an 8 oz. cartridge 
of exposed film and a small beacon 
transmitter to c.irtli witliiii 20 min. 
after leaving tlie orbit. Terminal veloc- 
ity is 29.5 fps. 

• Single stage research rocket has lifted 
.1 5,720 lb. payload to a liciglit of 279 
mi. (.AW Nov. 5. p. 61). This roeket 
carri^ tw'o dogs in a pressurized cap- 
side and was stabilized in all .planes. 
Dogs were recovered succcssfullv. 

• Perigee altitudes for the tbice Sov let 
Sputniks were 140-141.5 mi.. 139.5 mi. 
and 140 mi- vvliilc apogees vvctc 587. 
1.056 and 1.166 mi. rcspectivclv. uc- 


Planetary Flights 

Most ravmvihlc Lniiiicliing Dates” 
Ivarth to Mars hiartli to A’cims 


OeL 1. I960 
Nov, 16, 1962 
Dec- 23. 1964 
Ian. 26, 1967 
Feb. 28. 1969 


' Note: laiiinchiiigs 
these dates but 
qilircd increase' 
postponement. 


June 8, 1959 
Jan. 13. 1961 
•Aug. 16. 1962 
Mar, 28, 1964 
Oct. 27, 1965 
June 3, 1967 
Jan, 11, 1969 
ate not limited to 
lamicli v-elocitv re* 
with each dav of 


Snmcc; "Space llaiidbuok; .AstTonaiitics 
and its .AppUeatinm." prepared by 
the Rand Cnqi. for the Home 
Select Cominittee on .Astronaiihcs 
and Space Ksploratiun. 


e-)idiiig to Soviet reports, "'rlie almost 
identical values of peiiga altitude may 
indicate that .i fairly good guidance sys- 
tem was em|>lovcd hv the Soviet scien- 
tists in placing their satellites into 
orbit. ;dtUoiigli not necessarily one suit- 
,ib!c for ICBM use." the report said. 

• Launching site for Sputnik I and 
Sputnik 11 is in the Ky/yl Kum desert 
at a spot vvilh a|sproxiiiiiitc coordinates 
of 42{ deg. N. and 65 deg. E. or about 
248 mi. southe-.ist nf the Aral Sea. The 
estimate is based opoii intersection of 
(he traces of the orbits and from ele- 
ments of the orbits defeniiincci bv ob- 
servations ill Japan. Prof. Tadao Take- 
iiomiehi, of the University nf Tokyo 
.Astrmmmie.il laihorutorv. Platt's laimcli 
times at 1921 hr. Ga>ciivvieh Mean 
Time Oct. 4. 1957. for Sputnik 1 and 
6252 hr. GMT. Nov. 5. 1957. for Spot- 


Space Technology 


iiik II on the basis of periods and 
initial transit times over Mo.scow, whiciv 
were published bv Tass. 

• Mass of Sputnik II must have been 
in the neigliborhood of 4.4 to 6.6 
tons. This satellite carried tlic dog 
Laika and remained attached to the last 
stage rocket. Dimensionally this satel- 
litc-plus-rockct must have been about 
the size of tlvc ballistic rockets displayed 
ill Red Square in the Nov. 7, 1957. 
par.ide— or about the size of the .Armv's 
Redstune rncket. 

• Sov'ict ICBM has a guidance system 
vvliicli Russia claims will place a missile 
on target with an error not exceeding 
.002 of the range. Last-stage engine 
"acceler.ites the biillistic rocket to its 
axsigned velocity in an 'ethere.il giiii- 
liarrel’ or 'timiiel’ formed bv radio 
Iseams from tliree or four ground radio 
stations." Radio signal shuts off tlie last- 
siage engine when the rocket reaches 
the predetermined speed. 

• Soviets increased V-2 rocket engine 
thrust from 55,000 to 77,000 Ih. by 
iuettusing propellant flow rate, devel- 
oped an engine of 265,000 lb. thnist 
.'lid proixibly have developed a 551.000 
lb. thrust engine as an iuiprovcmcnt on 
Ihe pmverplant emisoiicd for the 
Cerman .A-IO rocket. 

• Although most of flic Cerman roeket 
workers taken to Russia from Peene- 
miinde at the end of W’orld War II 
were repatriated in 1952, a group of 
electronic experts was unt repatriated 
until 1958. 

• "Soviet confidence ... is reflected 
in the fact that, whereas origiiinilv 
authorities exhorted Sputnik observers 
-profc'ssioual ;is well as amatcur-to 
Mild their tracking data to Moskva- 
Sputiiik, they- now ask that data he 
sent to Moskva-Kosmos." 


Rand Defines Satellite Potential 


By Philip J. Klass 

AA’aslungton— Potential advantages of 
using viteilites for honiliing |j!atforms, 
military reconnaissance, navigation, 
communications and for obtaining 
meteorological data— and the problems 
involved in developing such satellites— 
are le-.ilistieallv appraised in the new 
"Space Handbook" prepare-d bv the 
Rand Corp. 

One of the most attractive features of 
using satellites as bombing platforms, 
the report say.s, is the f.ict that they 


could be launched at a Icisurch pace 
lung before the outbreak of hostilities 
without arousing undue suspicion. 
U|)on receipt of a master "bomb' 
away'" signal, all satellites would "drop" 
their warheads. 

To launch a warlicad from an orbit- 
ing satellite, however, requires use of 
rctrorockcts to decelerate the weapon. 
If the warhead is to descend csscntiallv 
straight down, the decelerating propul- 
sion requirement is ‘verv' severe in- 
deed," tile Rand handbook points out. 
II a long ballistic trajectory is used. 


AVIATION WEEK. Januorv 19, 1959 


Summary of Current and Expected 
Payload-Weight Capabilities 



the deceleration problem beaimes far 
easier to solv-e. 

For example, to achiev't a 5, 500-mi. 
descent from a satellite orbiting at 500 
mi. requires deceleration of trie war- 
liead by only 1,000 fps. vvhicli is equiva- 
lent to speed acbia-cd by 75 mm. field 
gun projectile fired with reduced charge 
to cover range of about 7,000 yd. 

Howev er. Tong ballistic trajectory for 
warhead poses serious aiming and guid- 
.ance problems, Rand points out. For 
example, an error of only 0.01 deg in 
azimuth will result in a one nautical 
mile miss at 5,500 mi. Dev eloping satel- 
lite attitude and heading references w itii 
such accuracies for long periods of time 
after launch would appciir to be a 
finniidablc task. 

Reconnaissance Satellites 

Use of satellites for inilifarv recon- 
naissance has the important advantage 
of being able to cover large areas rap- 
idly but retrieving the inforinatiem 
from the satellite poses serious prob- 
lems. Another problem arises hecanse 
many important objects of militan' in- 
ti rest are getting smaller-as. for exam- 
ple, a niissile kuinchiiig site eompiited 
with an airfield-whicli demands cx- 
freiiielv high resolution. Difficiiltv in 
obtaining the required re-solution for 
jirecise military reconnaissanee is in- 
cre-ased by the fact that satellites will 
operate at altitudes that are 15 to 100 
times greater than those of present 
photo-rccoiiiiaissantt' aircraft. 

Tlicsc rcquireincnts suggest tire use 
of cameras and film wbicli must be 
automatically developed aboard tlie 
s.itellitc. Film might then he ciectrou- 
ically scanned, using television tech- 
niques. and the dabi transinitted to 
c.irth via radio. 

However, the satellite would require 
22J mill, to transmit the information 
lluit can Iw stored on a single 9x9 iu. 
lihotograph with a resolution of 10(1 
lines per millimeter, assuming its trans- 
mitter ha.s a bandwidth of six mcg.i- 
cv'clcs. 'Iliis is roughly equivalent to a 


MisB Distances 

KITcct of 1 fps. error in 

selocits' at cutoff. 

Destination 

•Atiss In. mi.) 

Point on earth (5.50(1 n 

mi. ICBAIi 1 

\tnnn 

20-100 

Mctciirv 

40.1101) 


25.000 

Mats 

20,000 

Inpitei 

65.000 


200.00D 

Uranus 

700,000 

Source: "Space Handbook: .Asttonanlics 

and Its Applications," 

prepared bv llie 

Rand Corp. for the House Select Com- 

inittcc on Astronautics and Space Fs- 

plonitioii. 



commercial television station in terms 
of electric povv-cr and avionic equip- 
ment weiglit required. Furthermore, it 
satellite is orbiting at 500 mi. altitude, 
if will remain in siglit of a ground sta- 
tion for only 10 min., Rand points 
out. ,At 1,000 mi, altitude, it would re- 
uiaiii in view of the ground station for 
20 min. 

•A ty pical reconnaissance .satellite oj)- 
erating at 150-mi. altitude might scan 
an ;trea nf about three million square 
miles per day, producing 1,500 ft. of 9 
in. wide film. If resolution of 100 lines 
per millimeter is required to permit 
resolution of c-arth objects to within 50 
ft., the satellite winild require more 
than a month to radio Ixick the in- 
formation it collects ill a .single dav. 

'Hiis suggests that large-area recon- 
naissance satellites will have to drop 
their film in suitable data capsules 
wliich must siibsequcntlv be recovered 
on the i-artli. 

For reconnaissance satellites used to 
detect mass firings of enemy Ixillistic 
missiles, however, the delav's involved 
in recovery of data ca|)siilcs would prove 
intiilenible. 

For this ty)X.' of spt'rializexl data. 
radio fransinissioii proixibly will be used. 
Rand say.s. 

'llie report points mit that pliolo 
rccomiaissiiiice equipment now used in 
airoaft operating at altitudes of 50,00H 
ft. wc'i|lis several hundred to several 
thousand pounds. At satellite recon- 
iiaissaiiec altitudes, size and weight of 
e<|iii|)ment will ‘'gtow .shatplv" to pro- 
vide equivalent detail, iliis. Rand sav<. 
indic.itcs future recon satellite pavloads 
on the order of 50 tons. Report also 
acknowledges that the A'aii Allen radia- 
tion may cause foxing of ])liotogr.ipliic 
film unless considerable shielding is 
used in safellile and data capsule. 

.Another scilotion to this problem 
would he to aiiiv'crt camera image into 
electrical signal and store it on mag- 


netic or electrostatic tape, at .some 
.sacrifice in re-sohition nr in equipment 
weiglit. 

As weather observing tools, satellites 
appear to offer a new dimension in the 
field nf ineteorology, the Rand rC|)ort 
says, by providing an opportunitv to 
view' the earth a.s a whole in a ver' 
short )>eriod of time. 

Initial efforts will be dev oted to using 
optical and or infrared sensors to ob- 
tain a rough outline of the location 
of cloud cover about the earth. While 
cloud cover data alone cannot jirovide 
precivc neaflier iiifonmifioii. it can fill 
serious v'oids in |)rescnt weather data 
from large portions of the oceans and 
less popiilatc'd areas. 

Resolution required of a meteorologi- 
cal .satellite is far less than that needed 
bv a military' recoil satellite, grcatlv re- 
ducing size and weight of avionic equi|s- 

More sci|jliisticated meteornlogical 
satellite's, using infrared and ntlier elec- 
tromagnetic measurements for observ- 
ing the e.irtli's atmosphere, inav en- 
able scientists to iiie''a.snrc temperatures 


Salellile Decoys 

AViisliington— Inflatable iiichillic bill- 
Imiiis, a useful scieiitifle tool for measur- 
iiig otimis|ilieric dciisitv, niiglit bv used 
hv an cnciiiv to saturate iutercoiitineiihil 
ballistic missile defenses and earlv w-am. 
iiig radars Ur accidcntallv trigger off a 
major war, Raiid Corp.’s "Space Hand- 
book" points out. Balloon satellites that 

some |iutcntially serious implicatiims 
for svaniing sv'stcms and retaliation 
|vilicy," Kami rc|H>rt cautions. .A faults 
laimcIi of ail ICBM carrsing sevcial 
Uniidred inflatable balloon satellites in- 
tended for |icaccfnl scientific purposes 
could cicjtc the ap|ieaiaiiec of a mass 
ICBM attack on carls waniiii| radars. 
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INSTRUMENT pucbgc (left) and insttument container for Russian probe ace on dollies. 


Soviets Detail Lunik Instruments 


nt sarioiu altituek's in tlic atmosphere, 
•iccording to Rand, this nia\ make it 
possible to determine quantities of rari- 
I'us gases in the atmosphere which, in 
turn, may permit more accurate 
ue.itlicr forecasting. 

h'or maximum usctnhicss, meteoro- 
logical data obtained b\ a satellite 
shnuid be rcccised on earth in an liour 
nr less. This, Rand says, suggests a 
r.itlier elaborate network of data rccos- 
ery stations on earth wliicli could receive 
data radioed back from satellite and in- 
'hinlh' rciav it to a wc.itlicr bureau. 

Desirable objectives for future mete- 
orological satellite deselopment include 
cipabilities for measuring cloud motion 
relative to the earth, atmospheric tem- 
peratures, total moisture content, total 
o/one content and total solar radiation 
flow into and out of the ahnospbcrc. 

Rmid says it is "con«'i\-ablc that, in 
the not so distant future, satellites may 
■ictuallv supplant a part of our present 
vreathcr network." 

r«'0 different trpes of nasigalion 
satellites for use bv terrestrial vcliicles 
,md aircraft in cstahlisliing tlicir posi- 
lion ate described b\- Rand scientists in 
tlie report. Both ate predicated on the 
ibilits- to accurately predict the position 
of the SiitcHite in its orbit. 'ITic rc|sort 
points out that at faith- high altitudes, 
such as tliat of X'auguard 1. orbit can be 
predicted svith an error of less than 5 
mi. for at Ic.ist a few dass in adsance, 
increasing to "some tens of miles" after 
.1 month. Orbit predictions for low-i'lti- 
ludc satellites, such as Explorer IV, are 
useful for onh- about one day in ad- 
Mincc, according to Rand. Predictions a 
few hours in adsaiicc svould lx; in error 
by less than a mile. Witli increased 
kuosviedgt of atmospheric density and 
inipros-ed techniques for calculating or- 
bits. this .iccuracs- might be improsed. 

The tsvo tspes of nasigational satel- 
lites suggested arc: 

• Sphereogra])hical: Satellite would 

tcncstrial schicle would be equipped 
witli wliat in effect is an electronic 
sextant— a higlilv directional antenna 
and rccei\-cr to determine attitude angle 
Iroin vehicle to satellite, a sertical 
lefcrcnce and an accurate clock. Celes- 
tial nasigiition tccluiiqiics would then 
be employed to estalilish tsvo intersect- 
ing lines of position. 

• Dopplcr-sliiff. Satellite would be 
esjuipped with a small radio transmitter 
tksigned to traiisiiiit its signal witli scrv 
stable frequency. Terrestrial vehicle 
would carry a sensitive radio tccciicr, 
•iccuratc freqiiencs' reference and ac- 
curate clock, Bv dctcniiiniiig the in- 
stant of miniimim Doppler Irequencs' 
sliift. navigated scliiclc can determine 
time svlien satellite is nearest ichicle. 
By cstahlisliing rate at which Doppler 
sliift occurs, veliiclc can determine its 
licaring rclatiic to satelUte path. 


Moscow— In.stninients for Russia's 
moon rocket, wliicli the Soviets now sas 
passed within i,100-T700 mi. of the 
inoon instead of 4,660 mi, (.•\\\' Jan. 
12, p, 26), were housed in eoiilainer 
consisting of two thin hcniisphcric.il 
aluminum-inagiKsiiim allov sliclls. 

'Die shells are licrinctic.ills' con- 
nected by frames with a paefcing of 
’.special rubber." An instrument holder, 
a inagnesiuin alloy tubular design, is 
fastened on the ftaiiie of the losvcr lialf 
shell and the instmincnt package 
mounted upon it. 

Eour antenna rods for the traiisniit- 
tet on the 18T6 nic. frequency for con- 
trolling tile trajectorv of the rocket arc 
placed on one of the lialf shells, lliev 
are fastened on the bods svinnietritaUi 
relative to a liollusv aluminum pin. at 
the end of svhich is a magnetometer. 

A protcctiic cone against licuting in 



HAMMER and sickle emblem and K-neds 
"USSR Januars 19;9" arc <■» cmilainei. 


Ibe almusphcic is used, and until this 
is discarded tlie antennas arc folded 
and fastened onto the pin. Antennas are 
extended when cone is jettisoned. 

Two proton traps for detecting the 
g.is components of interplanetary mat- 
ter and two Piezo gages for detecting 
meteorite particles arc niounlcd on llic 
same lialf shell. Sili er-zinc and oxidized 
inetcurv lutterics proiidcd power. 

'I'he instmincnt container w-as filled 
with gas at a pressure of 1.3 atmos- 
piieres and the gas tcmpcT.itiire was 
mainf.iined at about 20C. According to 
the report in the Russian newspixi 
I’r.n da, tliis tcmpcratuic regime “is en- 
sured by imparting thruugli special 
Ireatincnt to tlie container shell definite 
coefficients of reflection and radiation." 

"In addition," the report said, "a 
leiitilator for forcible circulation of gas 
ii installed ill tbc Container. Gas eii- 
ailating in tlie conf.iiner draws off lie-at 
fioni me instruments and passes il on 
to the sliell wliicli senes as a sort ol 
tadiator,” 

'I’lic tracking network incUidcil a 
group of autuiirated radar sfations. used 
to dctenniiic efficiently the initial ffigli! 
ptii and to issue long term fotecasfs o 
rocket's l elocity and trajectory to incas- 
urenient and observation instrciiiieiits. 

Sodium cloud was used as a means 
of checking the probe's flight patli. 
Main unit of Hie equipment for it was 
a sodium eiaporator designed to esapo- 
rate I kg. of sodium in 3-7 sec. An elec- 
tronic dciice whose main unit was a 
quartz clock signalled the eiaponitoi 
to switcli on and tlic discharge took 
place at an altitude of 70,000 mi. 
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Soviet Nuclear Plane Possibility Conceded 


By Ford Elastman 

Washington— Existence of a new and 
"unusual" type aircraft in Russia "suit- 
able" for nuclear power was conceded 
by government officials at an executiie 
session of a joint congressional subcom- 
mittee on atomic energy. 

The disclosure was made at a brief- 
ing of the Research and Dciclopmeiit 
SuDcommittee by representatives of the 
Central Intelligence Agency, Defense 
Department, Air Force and Atomic 
Energy Commission almost six weeks 
after Avi.xtion Week published an 
exclusive report tliat Russia had begun 
initial flight testing of a miclear-pow- 
cted bonmer (AW Dec. 1, p. 27). 

The meeting was called In the sub- 
committee to determine tlic authen- 
ticitv of the Russian miclcat aircraft 
report and to reiiew Soviet progress in 
the aircraft nuclear propulsion field as 
compared with the U. S. program. De- 
tails were withheld from the public. 

After tlic briefing, liowever. Rep. 
Melvin Price (D-Ill.). subcommittee 
chainiian, said tliat a "new type" air- 
craft with a long fuselage and delta 
wing had been sighted in Russia, lie 
added the plane appeared "suitable” 
for nuclear power but would not say 
whether intelligence reports indicated 
that nuclear engines altcadi- liad been 
installed or used. 

-Aviation Week in December said 
the Soviet nuclear .lircraft, 193 ft. long 
and witli a 7S-ft. wingspan, liad been 
seen both on the ground and in flight. 
Two comentional lurbojet engines 
liase been installed in wingtip pods 
and two direct air cycle nuclear power- 
plants in 36-ft.-long nacelles are about 
midwas out on eacli wing. 

Drawings and photograplis of the 
aircraft, which .Air I'orce has used to 
conduct aerodynamic studies, arc tc- 
portcdlv similar in detail to the artist's 
conception of the bomber which accom- 
panied the .Avi.uio.s Week report. 

Although coiifitming tlie existence 
of a new ty pe Soviet plane. Price said 
tliat, based upon intelligence re|jorts 
and on his own infotmatiou. he 
thought it would be misleading to state 
categorically that Russia lias flown an 
aircraft whollv on miclear power. 

“If the plane had actually flown 
under miclear power.” he said, "1 
wouldn't liaie to say so. lliey would 
announce it to the whole world. On 
the other hand. I personally tliiiik there 
is a good possibility that tlic Soi icts are 
well down the road in their miclear 
plane program and have the capability 
of producing a flying iiucltxjr-powtted 
airaaft in the uc.it future." 

It was pointed out in the Avestion 
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AA’eek report that, although much of 
the early Bight testing of the plane had 
been conducted on comentional power, 
the nuclear powcrplants have been 
tested ill tlic air. 

Rcprcscntatii-e Price said that, in 
Slew of Russian progress in the nuclear- 
powered aircraft program, he belieic.s 
the first fliglit under nuclear power will 
be m.idc bv tlie Russians sometime this 
vear. The Soviet Union has announced 
tliat 1939 “will see the first trials" by 
tlic Russians of "atomic engines for 
civil aiiation." (AW Jan. 12. p. 26). 

In the announcement. Russia said 
its scientists have lieen working for 
some time on the problems of efficient 
use of atomic engines for cini aviation 
and tlic results obtained make if possi- 
ble to state that 1959 will .see tlie first 
trials of a civil aircraft in this field. 

Representative Price took a more pes- 
simistic view of the U- S, position tlian 
Defense Secretary Neil fl. McElroy. 
At tlic time of the Aviation W'ef-k 
report. Sccrctar McElroy said he was 
"liiglik skeptical" that the Russians 
had flight te*stcd a miclear plane hut 
admitted that tliev might haic a "slight 
lead” oicr tlic U'. S- 

Pria'. on tlic other hand, declared 
the Russians arc froin three to fir e years 
ahead of the U- S. in this field and that 
it will be ci on farther altead unless Hie 
U. S. pros.scs forward with its own pro- 
gram. Avi.otos AA'eek estimated that 
the U. S. is at least four years behind 
Russia in this area (AW Dec. 1, p. 21). 

Tlic difference in progress between 
the U- S- and Russian programs, Price 
said, is largely a matter of attitude. 'Die 
Soviets, he said, adopted a higli-prioritv 
])rogtam hack through about eiglit 


years of research and deiclopmciit. 
Conduct of the U. S. nuclear aircraft 
program. Price said, has been charac- 
terized by indecision and lack of affirm- 
ative leadership. He added that state- 
ments made by Administration officials 
to the effect that development of an 
early flying nuclear plane would liavc 
little or no utility and would delay 
achievement of a liigli performance 
military plane "are smoke screens for in- 
action and without kosis in fact.” 

Statements such as these are mis- 
leading. Price .said, since tliey do not 
stress the importance and necessity of 
achici’ing flight experience with nii- 
tlcar engines. In addition, he addctl. 
the committee has received consider- 
able testimony from responsible mili- 
tary represcnf.Ttives as to the military 
uses for miclcar-powetcd aircraft- Tliese 
missions include use as roi’ing inter- 
mediate range ballistic missile carriers 
and anti-submarine patrol craft. 

Price, long an adi’ocatc of eatlv nu- 
clear powered fligiit, also expressed con- 
cern oiet Hie reported slash in funds 
for the .ANP program in the Fiscal 1960 
budget. "It represents a serious blow to 
tlic prospects of our aircraft nuclear 
propulsion project.” lie said, "and is 
Kirtlier ci idcncc of the .Adniinistration's 
'do-noHiing' attitude in this lital field 
of scientific research." lie added; 

"I Hiink that in terms of our national 
sccuritv and U. S. scientific prestige 
tlironghout Hie world, we must aban- 
don tlie present policy of drift and in- 
decision and get on witli the job." 

Price added tliat, despite assurances 
by Defense reprcscntatii’cs to the com- 
mittee last year, no concrete ohjcctiics 
h.Tic been cstablislied for the program. 







McDonnell Wins NASA Capsule Award 


Washington— McDonnell Aircraft 
Corp. last week was chosen by National 
Aeronautics and Space Administration 
to build a dozen or mote satellite cap- 
sules to put man into orbit around the 
earth (AW Nov- 24. p. 28). 

McDonnell was selected o\cr 11 
otiicr companies- Negotiated contract 
«i!l call for a cost in excess of 515 mil- 
lion tor tlic capsules and its subsystems. 

Collins Radio Co. has been named 
by McDonnell as subcontractor for the 
complete electronic instrumentation sys- 
tem. Minncapolis-HoneywcH’s Aero- 
nautical Di\'ision, has been chosen to 
dcsekip the stabilizing and control sys- 

Design and consttuction of the cap- 
sule, which «ill weigh between 2,000 
and 5.000 lb., is expected to take at 
least three years. 

Oser-all ptograni. including launcli- 
ing and tracking, is designated Project 
Mercury. The capsule wil] be launched 
bv a Convair Atlas-D missile booster 
and guided into an almost circular orbit 
between 100 and 150 mi. to permit a 
24-br. orbiting period. 

Competition for the capsule award, 
although it is small in dollar volume 
by comparison witli manv current wea- 
pon system contracts, was intense be- 
cause of the prestige involsed. 

Capsule will be a high-dtag, no-lift 
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USAF Wizard Contrarl 



W’irard piogtani are being coutimicd bv the Defaise Dcpartnienfs .Advanced 
Research Projects Agency. 


ARl’A authorized two conlracts totaling more than S25 million with Hie Convair 
Division of General Dynamics Corp.— one through USAF’s Air Kcscarch and Dcvclop- 
iiieiit Command fur theoretical and limited experimental shidies of various kinds of 

liheiioniena involved in the operation of ballistic missile systems and defenses 

The second coiitiact, for basic research type studies, will not be made final until 
Convair has conferred with scientists from Air Force's Cambridge. Mass., research 
center and the Army Rocket and Guided Missile Agency at Huntsville. Ala. After 
agreement has been reached in these consultations, the contract will be submitted to 
.ARl’.A for approval. The two service agencies will then be responsible for the 
detailed admiiiistratimi and technical direction of the contract, and ARPA will 

The work at Convair will be under the direction nf J. M. Pasternak, who has 
directed tlic Air Focce-Convair Wizard anti-ICBM studies for approximately four 

There a|>parentiv wall be no change In Armv’s Zeus ICBM defection develop- 
ment program. 


shape vsith a blunt re-entry face. Pilot 
will liave the option of altitude control 
and decision as to when to re-enter. 
Re-entry also will be controlled from the 
groiind- 

Pilot wil! fnee rcnrwatd from tlie 
time he goes into orbit until he returns 
to earth. Landing can be in water or on 
land but probablv will be in water. 
He will Iwvc a viewing port at liis feet, 
periscopes, and an instrument panel. 

Collin’s systems vvill incude: 

• Radio eoinniand system for control 
of the capsule. 

• Telemetry system to send back cap- 
sule conditions, medical observations 
and scientific information. Some data 
will be recorded in flight and tele- 
metered over stations. 

■ Guidance system to assist in putting 
the capsule into orbit and assist in 
guiding it back to earth. T'his appar- 
ently is not the missile guidance system 
but a complcmcntarv one. 

• Rescue radio beacon system for lo- 
cating the capsule after it lands. 

Minneapoiis-Honeywell's systems will 
control a series of small reaction jets 
to keep the capsule from tumbling and 
to orient it properly before and during 

It also will aiitomaticallv eject the 
capsule from the missile and auto- 
matically control its safety features in 
ease of a malfunction during laiincli. 
It will fire the retrotockets that will 

Ground testing, development, qualif- 
ication flight testing and pilot training 
vvill precede the first manned orbital 
flight. 

Sparrow III Details 
Outlined by Navy 

Washington— Nav v last week formallv 
unveiled its newest all-weather air-to-air 
guided missile, the Sparrow 111 dcvcl- 
opctl bv the Raytheon hfanufacturing 
Co, 

TTic new missile employs a scmi-actii’c 
radar guidance system which liomes on 
r.-idar impulses transniittcd from the 
launcliing aircraft and reflected from 
flic target. This piidancc system al- 
lows the Sparrow fll to attack targets 
from any direction and from any side 
angle as well as targets that arc tliou- 
sands of feet above or below tlic launch- 
ing aircraft- 

Such a capability is a distinct im- 
provement over older U. S. air-to-air 
guided missiles, some of vvliich can- 
not be used unless the launching air- 
craft is aft of the target or in a re- 
stricted position to the side. 

Tile older missiles also placed a 
greater demand on the pilot for skill in 
maneuvering lii.s aircraft. T he pilot, in 
manv instances, liad to fly a definite and 


precise course after launching the mis- 
sile so that the beam rider guidance 
system could steer the missile into the 
target. With the S|5arro\v III, the pilot 
docs not have to aim liis aircraft at the 
laiget during any [lart of the intercep- 

Hc also can flv a random course em- 
ploying cva.sivc riianeuvers after launch- 
ing tlie missile. 

Kquipment in the S|jarrovv III in- 
cludes a small computer to control tlic 
mis.silc so long as it receives tlie re- 
flected radar energy from the target. 
The accuracy of this guidana' svstem 
then improves as it nears the target. 

Sparrow III will not use a nuclear 
warhead in the near future, according to 
the Naiy. Main reason probably is its 
short range, listed as approximately five 
miles. Tills range, however, varies con- 
•siderably. depending upon the target's 
course relative to the launching aircraft. 

The missile carries about 501? more 
conventional high explosive than other 
U.S. air-to-air guided missiles. Quite 
large, it is carried cxtcnially on Navy 
aircraft in contrast to the astral Ait 
Force preference for internal stowage. 
Missile is about 12 ft. long vvitli an 
external diameter of S in. It weiglis 
about 550 lb. 

Spanow III has entered operational 
service with several Navy squadrons, 
some of which arc stationed on the 
carriers Midway and Bon Homme 
Richard. 

Only Navy figlitcr prcsentlv equipped 
to launch the Sparrow III is the hlc- 
Donucll F5I1-2. 

The ivcvv MeDonnel! F4II-1 Mach 
2-pUis fighter just ordered into quantity 
production bv the Navv also will carry 
the Sparrow III. The F4II-! is sched- 
uled to be phased into service in 1061, 


Syminjjton Sfores 
Budget Utilization 

M’as!iiiigton—.-\diiiiiiistr,i Sion’s failure 
to utilize the SI, 5 billicm Congress 
appropriated beyond that asked by 
President for defense during I'iscal 
1959 c.ime under sharp criticism last 
week on the Senate floor from Sen. 
Stuart Symington (D.-Mo.). 

Svinington. aided by Sen. Dennis 
Chavez (D.-N.M.), chairman of the 
Senate Defense .Appropriations Sub- 
committee gave this list: 

• Congress gave 590 million additional 
to expedite work on the Air Force's 
Mimiteman iiuilti-|3urpasc solid ballistic 
missile progiani. None of this has been 
used or is scheduled to be u.scd during 
l-'iscai 1959. Svinington said. 

• An additional S48 million was appro- 
priated for the North American Hound 
Dog air-to-ground missile for use with 
the- Boe-ing 15-52G intercontinental bom- 
ber. None of this lias been used or is 
scbedulcd to be used this fiscal ye-ai. 

• All additional S55 million was ap- 
proved for more Boeing KC-155s. 
None of this iiionev has been used. 

■ Congress appropriated 5140 million 
for production of modern strategic air- 
lift aircraft. No part nf this has been 
used or is scliedulcd to be used. 

• An additional $609 million was appro- 
priated to expand Navy’s Polaris fleet 
ballistic missile program to boost the 
number of submarine carriers from five 
to nine. Funds for one additional sub- 
marine have been allocated, but there 
is no plan to use the rest of the nioncv . 

• Money appropriated by Congress for 
the personnel strength of the Marine 
Corps vv-as frozen, or used for other pur- 
poses not specifiexi bv Congress. 
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Polaris Development, Testing Accelerated 


Wasliington— iiiul 
bdicdult of the Polaris Heel ballistic 
niissik’ ssstem is being piisliecl on a n icle 
front bv Navv iinci [jockliecd's Missile 
Systems Dirision to meet the opera- 
lioiw! timetable csfablisbcd for this 
miderwiitcr-bascd tctaliafoiy weapon- 

Ptogram calls for an exfeiisire acccl- 
tration in test firings this year of mis- 
siles which substantially approximate 
the operational confi|iiration which is 
scheduled to be available in late 1960. 
The test program this yc-ar may be ac- 
celerated to a firing frequency of one 
missile approximately every two or three 
weeks, to return an increasing mass of 
der elopmcnt test data which already is 
being accumulated on as many as 40 in- 
formation channels from test mis-silcs. 

Meanwhile, work is being advanced 
on the George Washington, the first 
atomic-powered submarine designed to 
earrv the Polaris. Scheduled to be com- 
missioned in 1960, this first of a series 
of new tvpe submarines with the capa- 
bilitv of an IRBM underwater launch, 
w ill slide down the ways in about three 
or four months, then be fitted to per- 
fonn its strategic job of underwater 
launeh |)latform. 

Missile Size 

Before the Polaris reaches its opera- 
tional status, underwater firing trials 
w ith full-scale development iiiodcls will 
be conducted witli tills submarine, ac- 
cording to present planning. Size of the 
I'pcrational missile is approximately 26 
ft.; diameter will be hetwecii four and 
five feet. Sixteen of these weapons will 
be accommodated in a \crtieal position 
.iboiird the submarine. 

A considCTablc number of alternate 
sehcnies base been evaluated to launch 
Polaris from the submarine. Plan now 
IS to launch the missile uncapsnlated. 
propelling it up out of the submarine 
using gas prewure as the expelling me- 
dium, with the missile igniting arter it 
breaches tlie occ-an surface and reaches 
an altitude of about SO ft. It is probable 
that the missile will not necessiirily have 
to clear the surface to fire, a technique 
which may be employed if the sub- 
marine is at a deep level. 

Development testing and related ac- 
tivities for the Polaris arc being con- 
ducted at sites on both I'ast and ^^'cst 
Coasts; 

• Cape Canaveral, Ha. latest firing 
from this test site, scheduled for late 
last week, was to be the 26th shot in 
the Polaris test program. Previous test 
firing, on Dec. 50. initially was sched- 
uled to go on Dee. 16. but short-circuit 
in instrument wiring caused llic shot to 
be held. The missile was taken back to 
its test hangar and fired again vvlicn the 


range was made available on Dec. 20. 
In this shot, stage scpiiration was 
achieved and the second stage ignited. 
Considerable gyration was experienced 
with tlic missile when it flew oft coorse, 
and substantial readings were obtained 
relating to the structural integrity of 
the airframe. 

Before this, an attempted launching 
failed when the second stage ignited 
ptcmatiirely on the pad, lifted off a few 
iiundred feet and was destroyed, with 
first stage still on the pad. 

The firing on Sept. 24 initiated the 
,AX scries of Polaris test vehicles, 
reurcviiting the most advanced test 
configuration to date. -AX series will be 
continued through most of this year, 
be followed by still another series, the 
AX-1, before an actual Polaris is fired. 
The -AX vehicle is an almost exact ap- 
proximation of the external appeatanee 
of the ultimate Polaris configuratiuii 
and u.scs an Aerojet-General powerplant. 
.An electrical programmer, rather than 
an operational guidance system, i.s used 
to tip over the missile after the first 
few seconds of flight in order to head 
the vehicle out to sea. In the Sept. 24 
firing, the missile received this signal 
from the programmer it carried but 
f.iilcd to n'spcmd. continued to fly ver- 
tically and had to be destroyed. Destmc- 

picce of the missile fell into the n-atcr 
near the Cape while a second piece 
landed in the Baiianvi Rivet about six 
niilcv from the launch pad. On the 
basis of this experience, the dcstruct 
svstem has been modified and rehicated 


Voltigeiir Crashes 

Paris— Sud .Aviatiois twin hiiboptop 
liaison aircraft, the Vultigeur. crashed 
shortly after hikeoR killing a three man 
crew;, Including Roger Carpeiiticr. a top 
Kreneh test pilot. 

The accident happened several min- 
utes after the aircraft took oH from istres. 
French Air Force Test Center. Carpen- 

there was an explosion though no ufiicial 

5'oltigeur icccntiv flew for the first 
time with two 1'urbomcca Basfan tmbo- 
|irnps. which develop about 750 eshp. 
each. Early in 1958 the engine received 
IC.AO certification after a 150 hr. 
bench test. Bastaii reportedly has about 
75 actual flight hours, including 45 hr. 
on the converted Beech 18 fiving test 
bed (AW Dec. 8. p. 112). 

Sud won a development conlract for 
its Voitigcuc. beating out a Dassault 415 

tans (,\W Jail. 12. ^ 34). 


lo ensure the destruction of tbc entire 
vehicle following ;i dcstruct signal. 

Before this first firing of the ,AX sc- 
ries. test vehicles used for the most part 
were powered by lliiokol rockets and 
were omploved to check out systcm.s 
and components and such factors as 
thrust termination and method of flight 
control. In addition, some modified 
Lockheed X-17 test vehicles were used 
to check file Polaris nose cone rc-entry 
factors. 

W'hiic most of the early test vehi- 
cles had similar front<nd configura- 
tions, they did not approximate tlic ex- 
ternal confieiiration of the ultimate 
Polaris missile. 

Twentv-one successive successful fir- 
ings extending over about a year and a 
half preceded the Sepfeinbcr shot. 

Part of the test program will involve 
the USS Observation Island (EAG- 
54). This vessel, commissioned at Nor- 
folk. Va„ has been converted to per- 
form substantially everything the Po- 
laris submarine will do except submerge. 
Scheduled to arrive within the next two 
months at Cape Canaveral, where the 
harbor has been dredged to accommo- 
date it. the Observation Island will be 
under operational control of a Navy 
ordnance test unit at tbc test site. The 
vewel, fitted with launch tube, will go 
to sea and fire the Polaris. 

In tlic test progtam, tbc vessel will 
hr an intennediate step between land 
and submarine firings, affording a more 
realistic openition than a firing from 
the land-based ship motion simulator 
now used at Canaveral, lliis land-based 
installation is contained in a 55-ft. pit, 
has a hvdraulicallv operated mechan- 
i.vm which imparts pitch, toll and heave 
through tape-controlled ptogtanmving. 
A launch tube which simulates tbc 
submarine installation is located in the 
center of the shaker. 

Dummy missiles only have been 
fired, but live shots are expected to he 
piogninmicd from this land-b;i.scd in- 
vtalhitiou within a matter of months. 
• Hunters Point. Calif. This facilitv 
near San Francisco is the site of Oper- 
ation Pea SbootCT. Here, a full-scale de- 
velopment model of the launching an- 
piratus has been under test since early 
last year. This is a static installation 
set at an angle of 85 deg. Initiallv, red- 
wood logs cut to the diameter of tlie 
launch cvlinder were fired, then recov- 
ered as they floated in the bav. 

'Ilicse have been followed bv con- 
crete-filled steel dummy missiles vvliicb 
have the same size, weight and center of 
gravity location as the projected Po- 
laris missile. A boat aew with nane 
recovers the dummy missile, vvhicli is 
prevented from sinking by flotation 
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F-89J Armed Wit'h Genie and Falcons 

USAF Northrop F-89J aimoment consists of two ITnugbs M.X-I Genies, test versions of the MB-I nuelcai-aimcd Genic aerial rocket, 
and four tliighos G.VR-2 Falcon guided missiles. Falcon between pylons under starboard side of wing is Iviielv discernible; onlv one 
I'aleon is visible under |Mirt w-iiig. This is first photo of Genic that Defense Department has released altbougb external configuration 
lias been declassified for about a year. F89 fired Genie in gunnery meet at lyndall AFB (AW Nov. 10. p. 30). 


gear. Ojieration Pe-a Shooter probably 
will progress to include structural tests. 

• San Clemente Island. This facility 
hie.itcd oft the California coast is the 
silt Ilf Operation Pop-Up, whieli uses 
an underwater launch technique. 
Duinmv missiles arc used. These ate 
loaded mtn launch tubes at Naw's Long 
Beach facilitv and towed to the San 
Clemente site. Enclosed in an outer 
bou.siiig, the tube is sunk to the ocean 
bottom where it is fixed to a concrete 
pad under tlie control of Navy frogmen. 
In addition to instrumentation, under- 
water cameras also ate part of flic 
elaborate and precise installation. In 
its upward path after it is launched 
from the underwater pad. the duniniy 
missile triggers a net which closes over 
the launcher to protect it as the dummy 
sinks back into the water. The net also 
facilitates retrieving of the dummy 
missile (AW Aug. 25, p. 51). 

• Lockheed Missile Systems Division, 
Summale. Calif., operates a test tank 
for small-scale simulation of under- 
water launch. 'Die installation incorpo- 
rates instrumentation and automatic 
cameras for viewing on three axes to 
provide data as to what happens to the 
missile model after it leaves the launch 
tube. Several hundred simulated firing 
tests alteadv have been conducted in 
the facility, which is eoncemed with 
determining the liydrodynamic proper- 
ties of the missile design. The tank in- 
corporates a wave generator which can 
create, in scale, the equivalent of a 


I'urricane-force sea. One end of the 
t.ink has an inclined plane and baffle 
in.stallation to prevent a sloshing effect 
i'l order to simulate open water realism. 

Lockheed's Missile Systems Division 
at Sinmyv.iie also builds the vehicles 
used in the test pnigr.im at Canaveral, 
where Lockheed operates the Pc-laris 
lest facility for the Navy. Test vehicles 
arc assembled at Suiimvale with dummy 
engines, and sv.stcms in tlic test missile 
arc checked out. 'I'hc missile is then 
disassembled for .shipincnf bv ;iit from 
ne-arbyMoffett Field to Cape Canaveral. 
Engines are flown from Aerojet's Sacra- 

inissile is assembled with the o|serating 
engines, '['he test veliicle is che’eked 

to the launch pad located about a mile 
from the assembly hangar. .Another 
check is conducted on the launch pad. 

Althcnigh the o|jeratioiial configura- 
tion of the Polaris fleet ballistic missile 
is frozen with respect to its dimensions, 
the design anticipated the state of the 
art with respect to propellant specific 
impulse, warhead size and inertial 
guidance, which is similar to other de- 
velopincnfs of this type but much 
snialler and specificallv tailored tor 
Polaris service. Guidance system, devel- 
oped bv Dr. Stark Draper, of Nfassa- 
cl'iisetts Institute of Technology, who 
I'lso designed the SINS submarine navi- 
gation unit, is designated Q-Matrix. 

Before the Polaris guidance is used 
in tost flights, the equipment will be 


carried aloft in the test missile for en- 
vironmental trials. Functioning- but 
not controlling the flight, the equip- 
ment will be instrumented to deter- 
mine just how it responds in the oper- 

Polaris support equipment will in- 
clude devices that will continuously 
draw the existing position from the 
shipboard navigatiiav system, recalculate 
Ihc missile guidance program and set it 
into the guidance systems of all the 
missiles. A feedback loop will continii- 
onslv draw tlic guidance program from 
c-.icli missile guidance svstem. backtrack 
through ill] the ealciilations and com- 
pare tlic input data with the output 
data. If a discrepancy develops, an in- 
terlock will open to prevent launeh, 
and ail indicator will alert the crew to 
the fact, lliev will then hiivc to track 
down the souiec of the trouble, which 
could be in one or more missiles, in 
the check-out gear or in the shipboard 
nr,vig;ition svstem. 

Navv doesn't plan to iciv upon ship- 
board inertial navigation alone for ex- 
isting position data. It will have sev- 
eral navigation techniques to use. Com- 
jjutcr tccliniquc will allow tlic ship's 
navigiitor to weigh the results put out 
tv tlic various systems and decide which 
is most accurate. 

Five of the atoinic-powcrcd subma- 
rines to accommodate Polaris already 
are under constnicfion, I'our more arc 
projected and will constitute a slightly 
different class in size .and tonnage, 
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Dassault Mirage IIIA interceptor is equipped with SEPR 841 rocket booster (first flight photo of the imtallah'on shows housing under 
fuselage) that provides 3.700 lb. extra thrust and is cjeelabic In flight. Unit ean be replaced with an auxiliary fuel lank having a similar con- 
figuration. Stroke under nose section is an aerial, .\ircraft is jiowcrcd by Siiecma Atar 9 turbojet developing 13,000 lb. thrust. 

First Photos of Mirage Rocket Engine, Inlet Spikes 
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Gen. Irvine Warns 
On Price Figures 

Palm Springs, Calif.— Call to tlic 
aircraft iiidustrv for team effort to be 
carried out in good faitli was issued b\ 
US.Ah’ Gen. C. S, Irvine at the .Air 
I’orcc-.Aircraft Iiidustn' Conference on 
tc-ainwork conducted Iiere last week by 
Directorate of i’liglit Safety Research. 

Irvine reportexi that "over the past 
several montlis, post audits of contracts 
liavc pointed up some serious dis- 
crepancies between actual costs wliich 
were curaiit at the time of contract 
negotiation and tlie prices submitted 
with tlie bids. Wlietlier these differ- 
enccs resulted from honest mistakes or 
from expected price increases is not 
important. Ike fact that tlie dis- 
crepancies were neither c’xplaincd not 
corrected makes them suspcct. 

"As an outgrowth of tliis matter, the 
,\it I'orce is now requiting industrv to 
certify in writing that the quoted prices 
are actual costs. Iliis certificate, set 
fortli ill procurement instructions and 
siipplcmcntc-d bv correspondence from 
Air Materiel Coinniand must accom- 
pany proposals at the time tlicy arc 
submitted to Air h'otcc. 

"lliis problem is serious ami im- 
mediate. W’liile there is no implica- 
tion that fraud or deliberate malprac- 
tice is taking place, there is sufficient 
evidence of "errors" in this connection 
to niurant corrections now. If over- 
pricing continues, the ,Air h'orce may 
find it nccessarv to conduct pre-audits 
of proposals," he added. 

Tlie geiienil told industry leaders that 
tliey are expected to plow back into tlie 
national research program a portion of 
their profits since the knowledge gained 
will result in more business for tnein. 

Regardiiig tlie advanfages and dus- 
aihantage.s of selling to the militatv. he 
said, "I uiidershind from some sources 
that certain aircraft industry spokesmen 
claim profits from government contracts 
are lower than from commercial sales. 
I believe on the basis of similar eoni|)n- 
tations where commercial profits are 
reduced by tlie amount industry tutus 
Ixick to self-improvement or product 
research, the net profits from both 
tvpcs of coiitract.s will be comparalile- 
;\dd to this the fact tliat most -Air 
I'orce contracts stretch over a longer 
period, providing an extra degre-e of 
shibility. and tlic Air Imrce contract 
mav appear to be an even better ven- 

Gen. Irvine called for greater use of 
off-tbc-shclf components and asked 
industry not to "re-invent" what has 
alveadv liecii invented for another ap- 
plication. In some new missiles luiel 
support equipment entire subsystems 
slioiild be borrowed "as is." lie cun- 
etded rtiat proprietary riglits should be 
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Titan Raise Contracts 

Los .Angvlcs-I'laus urc well under way 
for first Martin 1'itan iiiteicuiitiiicutat 
ballistic missile operational lauiicli sites, 
according to Maj. Gen. Bernard A. 
Schrievet, coiniiiandct of the Air Force 
Ballistic Missile Division. First installa- 
tion wfll be at Lowrv AEB. Deuver. 

Cuiitncl for design of Titan buses lias 
been awarded to a team composed of 
Daniel. Mann. lohiisoii & Mendenhall 
& .\ssociates, Los .Angelesi llic Bust 
Engineering. Pittsburgh. Pa.: Lea Dalv 
Co.. Omaha. Neb., and mason and 
haiigar-Silns Mason Co., liic.. New 
York. 

Already under construction ut A'aiidcii- 
betg AFB in Lompoc. ^Ii'f., is Titiiii 

bility for the complete weapon system. 


hnnured liut said they sliould never be 
allowed to stand in the way of an iic- 
ederated program. 

ilc said that weapon svstem testing 
poses iiiajnr ]jroblenis other tliau tlie 
technical ones. "When a test plia.se 
come.s too early in tlie total ptogr.mi 
and an uiitcasonalilc number of firing 
failures occtir. the program will usually 
slip. In addition, national prestige 
takes a beating. Now, I am not asking 
that tests be held off until 100^ 
rclialiilitv is alisuUitch as.siircd. Rut 
I am urging producers to recognize tile 
full significance of a test program .and 
to bake whatever actions arc nccess.iiy 
to assure iiiaxinium success from tlic 
I'utset. Since piililic opinion is directly 
affected by the test pnigiaiiis. and since 
.Air I'orce ajiprupriations approved by 
Congress arc a reflection of this public 
opinion, it belioovcs both the -Air I'orcc 
and industry to face up to tlie pressures 
imposed bv iiiglilv publicized tests. 
I'ailure.s must lie kept to a minimum. " 

Program Announced 
For Flighl Congress 

W'asliingtoii— h'lrst World Congress 
of I'liglit. being held in Las Vegas, 
Nev., April 12-19 under the Air Force 
,Assii. will feature three major confer- 
ences dealing witli tlie "Jet Age. Space 
•Age" and "Nlissilc Management." 

’I'o date, 8S companies have urderexl 
space to exhibit at the outdoor and in- 
door display areas of tlic congress, ac- 
cording to Kdw-ard P. Curtis, general 
eliainiiiin of tlic event. Curtis, former 
presidential assistant on ai'iation. is now 
executive vice jircsident of Eastman 
Kodak Co. Foreign firnis exhibiting in- 
clude Rolls Royce Ltd. and tlic llawkcr 
Siddelev Group of Great Britain and 
tlie Societe Nouvellc dcs Aeronautiqiies 
of l■■^.mcc. 


Here's the tentative program for tlie 
congress; 

• April 1 3— Jet .Age Conference, jetliner 
demonstrations. 

• April 14— Jet Age Conference, general 
aviation air-ground demonstrations. 

• .Ajiril 15— .All-dav niilibarv demonstra- 
tions, Tenth NAI'O Ami'iversarv Pro- 
gram. 

• April 16— Missile Management Con- 
ference. 

• April 17-Spiicc Age Conference; con- 
gress banquet- 

• .April 18— .Air demonstrations. 

• A|iril 19— -Air demonstrations. 

News Digest 


Boeing Aic]>lanc Co. will reduce em- 
ployment at Seattle and Renton. M'ash., 
liy about 1,500 persons, with most lay- 
offs hitting the Transport Division at 
Renton. Fred llulecn, personnel direc- 
tor, noted that Boeing 707s and KC- 
155.V ate ixist early production stages 
when employ nicnt reaches a peak. 

German Defense Ministry expects to 
.sign a contract for procurement of 
Lockheed l'’-104 Starfigliters bv Mar. 1 
(-AW Nov. 10. p. 35). Germans now 
will reportediv hnv 15-20 second gen- 
eration two-se-ater F-104Ds off the sliolf. 
Ijliis another 20-40 .ill-wcatlier fighters, 
leaving 250 or less all-vveathcr F-I04s 
to be built under license in Germany. 

(''airey Aviation Co. is testing a new 
li|) jet sound suppressor for its Faitey 
Rotodvnc VTO!. transport helicopter 
blades. Thrii.vt and drag features of the 
new device still have to be determined, 
but the suppressor has shown a sound 
rediicfinn of 13 db. as compared with 
tlic four decibel reduction attained with 
use of the present stiir-tvpc suppressor. 
Rotodync currently is continuing flight 

North Central Airlines has completed 
a S4.3 million financing program for 
|)iirclia.ve of five Convair 340s and to 
strcngtlien working capital. Civil .Aero- 
nautics Board has approved government 
guarantee of 909f of the 52.340,000 
loan vvliich will cover Convair purchases. 

Pro])ellcr Division of Curtiss-W'right 
Cnrp. has been awarded a 55 million 
contract by WTight Ait Dcveiopincnt 
Center for first phase of a program to 
develop an all-mcdianical flight control 
system capable of operating at tempera- 
tures from -lOOF to l.OOOF. 

Boeing 707-420 intercontinental jet 
transyiort last week made its first flight 
at Renton. Wash., and will be delivered 
lo Pan .American World Airlines later 
this year. 
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Airlines May Face Atlantic 

Disapreenieiil among lATA members on jet surcharge 
could lead to open-rate crisis and price-cut war. 


By L. L. Doty 

Washington— An cpeii-ratc crisis on 
North Atmntic routes appears likely 
despite guarded optimism that a com- 
promise sohition to the jet sorcharge 
controversv will lx; reached by inter- 
national air carriers next niontli in 

Unless imaiiimous agrex'ment is 
reached bv both the airlines and their 
gas'cmmcnts on a set of fares before 
March ^1. the date cvirrent fares ex- 
pire. the industrs- \sill become em- 
broiled in an open-r.itc situation that 
could degenerate into a chaotic price- 
cut \vat. International Air Transport 
Assn.'s traffic conference broke down 
last fall in disagreement o\et the sur- 
charge issue at it meeting in Cannes 
(AW Oct- 27. p. 26) where it cons-cned 
to establish a 1959 rate scbednlc. 

The rcconsened conference, now 
scheduled for I'eb. 16 in Paris 
Dec. 29. p. ?41. is expected to eventn- 
allv resolve the surcharge conflict but 
not withont further wrangling on the 
subject, I'nll conciliation among the 
airricrs has not set been reached de- 
spite the fact that a number of private, 
ont-of-confcrcncc attempts to find a 
compromise lesel base been made dur- 
ing the past hso months. 

,As a rc.snlt. Paris eonfetcncc sessions 
probablv- «ill ran well into March be- 
fore a solution is reached. Since fares 
adopted b\' the ctmfercnee must lx ap- 
prosed hv the gmcrninents before they 
iK-eomc effcctisc. there is a strong por- 
sibilits th.at final ap|)ro\-al of the rates 
ssill come onlv after the March ’1 
deadline has been passc>tl. 

Open-Rate Possibility 

I his would create a temporary u|)cn- 
late situation— a hiatus that conccisablv 
could gist proponents of a jet snr- 
thiirgf the opportunity to make down- 
ssard adjustments of first-class fares on 
piston engine aircraft as a means of 
creating a fare differential. definite 
open-rate situation mil evohe if tlic 
tcconscnc'd traffic ciinfercncc fails ter 
make any agreement on the issue. 

In the latter esciit, the indis'idnal 
gosernmenfs will take oscr all negotia- 
tions on fare matters, a possibility in- 
dustry siews as a serious threat to the 
present system of equitable fare con- 
struction. International carriers arc 
sirtnallv unanimous in the opinion that 
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•my weakening of the conference's au- 
thorits. as it is now constituted, would 
daiigcroush- undermine the orderly ]sat- 
tern of competition on international 

Meanwhile, international carriers ate 
being forced to postpone publication 
of 1959 tariffs and to delay adsertising 
and promotional campaigns keyed to 
coincide with the first spurts of licasT 
spring and summer transatlantic travel, 
h'or the first lime in it.s history, the 
industrs' is in the dark as to the rates 
it svill charge and the sales pitch it will 
use in generating nesv Iliitopean traffic. 

Loss of the traffic confcrance mecha- 
nism as the result of an open-rate condi- 
tion would bo especially .serious to U.S. 
carriers. -At present, bargaining power 
of all members of the traffic conference 

Since a nnaninions \otc is necesviis 
for apprnsal of an\' issue and since 
each member carrier is entitled to a 
single vote on all issues, each member, 
regardless of size or scope of operation, 
holds the power of absolute veto. 

U. S. Weakened Position 

llowcscr. in an open-rate situation, 
such a voting system would no longer 
a|)plv and rates would be worked out 
bilatcralh- between the carriers. I'liis 
places U.S. carriers in a weakened po- 
'itioii for these reasons: 

• U. S. government and airline indus- 
tr\' are split mer a legal interpretation 
of exaeth how much authority the U.S. 
po.ssesses in international rate-making. 
I'he govemment contends that the U. S. 
has no authoritv to make international 
rates and, therefore, no authority to 
bargain witli other countries on any 
terms that iraoKc rates. The industrs- 
contends that such power is implicit in 
the federal Asiation Act of 195S and 
in the terms of the Chicago Consen- 

• State Department will represent the 
U.S. in any fare negotiations resulting 
horn an open-rate condition. Because 
of the gosemment's position on rate 
making, the U.S. will be forced to 
bow to an\- demands from foreign 
countric's that, if a jet surcharge is not 
adopted, landing rights in those coun- 
tries will be denied U.S. airlines. In 
1951, Great Britain threatened to can- 
cel Pan .American's landing tights in 
London unless the carrier's proixisal 
for low fares was lifted. In this in- 


Fare Battle 

stance, fimil i^rcement was rcaclie-d 
within the traffic conference to intro- 
duce tourist rates on the North Atlantic 
after an open-rate crisis h.id become a 
sitimg possihilih-. 

• Rift on the surcharge issue exists he- 
twex'n I tans World .Airlines and Pan 
•Vmcrican. TW.A supports the extra 
fare. Pan .American is a leading oppon- 
ent of the cliarge. 

Possible Solution 

Key to an early sohition of the pos- 
sible tcmijorary open-rate situation is 
the Cir il Aeronautics Board. Foreign 
air carriers soring in the traffic con- 
ference arc in direct contact with and 
under instructions from their govern- 
ments. 'Ihus. it can be assumed that 
am fates agreed upon by the foreign 
carriers will be promptlv approved hv 
their governments w itnout tiiiic-wasting 

However, in the case of the U. S.. 
I W'.A and Pan Ainctican must first be 
in accord on the surcharge. I'hen. the 
fares agreed to must he filed with the 
Board for approval. 

Despite pressure on the Board bv the 
iiidnstn for some indication as to the 
tvpc of fate structure it will approve. 
Ill) action has yet laecn taken by the 
Board. 

Consequently U.S. carriers have no 
way of knowing which fares will be 
accejjtable to the Board. In effect, thev 
arc forced to vote blindly, not knowing 
whether they ate taking an action 
that will receive the siqjpott of the 
U.S. govcnimeiit. Disapproval of fares 
adopted hv the conference would force 
an open-rate condition on North At- 

In 1957^ Civil .Aeronautics Board 
voted against a rate increase of 59f on 
North .Atlantic routes after the traffic 
conference had iiiumimcinsly agreed 
upon the fare adjiistinent. lire deei- 
siim by tlic Board threw the issue back 
in conference where a settlement was 
reached in sufficient time— well before 
the April 1 deadline- to avert an open- 
rate problem for 1958. 

Civil .Aeronautics Board power in 
the field of international ait traiis|)ort.i- 
tion is limited to matters which ate 
■'unjustly discriminatorv." In effect, 
the Board's powers to regulate fates and 
rates is confined to domestic ait routes. 
Nevertheless, the Board has alw.iys felt 
obligated to control international rates 
under its theory of "regulated competi- 
tion" and has resorted to the .Anti- 
Trnst Act as a means of achieving thiv. 

U. S. carriers cannot enter any agree- 
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Convair 880 Makes IniHal Taxi Tests 

Initial taxi tests of Convair 880 jet transport arc conducted at Lindbergh Field, San Diego, Calif. Taxi speeds varied from dO to 80 
mph, .Acceleration, brakes, steering and lateral control during taxiing vveic tested, First Right is due at cud of this month. 


inents Icgallv with foreign-flag carriers 
without riski'ng prosecution under anti- 
trust legislation unless the C-AB finds 
that such agreement is not eontiary to 
the public interest. Accordingly, if the 
Board disapproves any lAT.A resolution, 
such as a fare adjustment adopted unan- 
iinouslv bv the traffic conference and 
bv all governments other than the 
Li. S-, .American carriers arc prevented 
from becoming parties to it by anti- 
trust laws. Tn such cases, of course, 
provisions requiring unanimous support 
of all governments on LATA issues arc 
not met. 

The Board's decision on lATA reso- 
lutions directly affects only U.S. air- 
lines and those foreign-flag carriers op- 
erating into U.S. ports. However, 
these decisions often have far-reaching 
effects since North Atlantic fates arc 
closely intenvoven with fares on other 
routes due to joint and through rates. 

Observers close to the fate problem 
arc unwilling to make any firm ptcdic- 
tiims as to the outcome of the conflict 
hut this is the general trend of think- 
ing at the present time: 

• Every effort will be made by dele- 
gates to the traffic conference in Paris 
to close the gap between the haves and 
have-nots in jet operations in hopes of 
preventing another stalemate and sub- 
sequent loss of power to the confctcntc. 

• First-class, tourist and economy fares 
will be hiked S5 and de luxe fares will 
be inaeased l)y S15 as first reported by 
Aviation \Vi;ek (Oct. 27, p. 261. 

• Agreement will include a slight sur- 
charge— probably SlO-on all fares cov- 
cring jet flights over North Atlantic 
routes. American Airlines and National 


Airlines have filed tariffs with the C.AB 
seeking a SIO siirchatEC on transconti- 
nental and New York-Sliami jet flights. 

Failure of the traffic conference to 
arrive at a solution to the jet surcharge 
fight is not looked upon by the iiidu.s- 
tr\' as a reflection on the delegates to 
tlic conference. The deadlock on jet 
fares is gcnctalK attributed bv' obsen- 
ers to pressure from govcrnnicnts seek- 
ing tn protect the prestige of their 

Governments tend to guard jealously 
their direct anthorih' over air transport 
operations. Moves to create a supra- 
national Civil Aeronautics Board-type 
agenev to regulate all international air 
lines have ahvays failed because of re- 
fusal by major governments to relin- 
quish any of their sovcrcigntv. 

U.S. carriers have finnly resisted at- 
tempts to bring stronger governmental 
control over international operations, 
and the issue will he investigated dur- 
ing the forthcoming House Commerce 
Committee's heatings on iiiteniatinnal 
air scnicc (AAV fan. 12. p. -H). 

The LAT.A traffic conference is 
actiiallv a qiuisi-govcrnmcnta! agency 
which must operate in two areas. In 
one area, the conference is required to 
standardize rates, fates, rules, contracts, 
wav'bills, tickets and baggage checks ac- 
cording to the needs of the industry. 
In the other, the conference must 
satisfv the interests, customs and na- 
tional laws of each coimtrv represented. 

'Ilic conference is thus a "united 
nations" within the airline indnstrv'. It 
must combine tlic diplomatic processes 
of international relations with technical 
requirements of airline operation. 


Delegates, who are trained experts 
in traffic matters, must adjust to the 
widely divergent interests of many na- 
tions and creeds in order to reach agree- 
ments that are binding nnlv by iniani- 
niims consent, are csscntiallv voluntary 
and subject tn the close scrutinv of 
high level government officials. 

Observers of the traffic confcretjce in 
actinn arc struck by the nmisnal har- 
mony with which arguments on resolu- 
tions arc conducted despite the many 
nationalities and special interests rep- 
resented. Success of the conference in 
reaching compromised accord is evi- 
denced by normal willingness nf the 
governments to accept the decisions of 
their airline specialists. In the past 10 
years, less than 5% of more than 5.000 
resolutions have been rejected by any 
government. 

In effect, there arc three traffic con- 
fercnces-ono for the Western hemis- 
|3licrc, another for Europe, Africa and 
the Middle East and a third for Asia 
and Australia. Howxrvcr, the tliree con- 
ferences meet as one in the same place 
and at the s.amc time in order to eo- 
ordiimte the traffic problems of e.ich. 

The traffic conference is conducted 
bv a chairman and a vice-chairman who 
arc elected anmiallv from among the 
delegates who .sene wiflicnit jiay. This 
vciir’s chairman is Philip C- h'. Lawton 
of British F.iiropcan Ainvavs. 

Each of the three conferences main- 
tains subcommittees on agency matters, 
’i'he conference also has joint working 
groups for costs, traffic, accountancy, 
restricted articles, reservations, cargo, 
specific cummndity rates and creative 
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ELECTRA anivcs at Id]e«i1d on Custon Air Lines’ schedule. 


Eastern First to Operate Electra; 
Begins Service With Fleet of 12 


New Yotlc-l''itst sclK'diilcd Lockheed 
I':icctra sers ice. delayed since Dec. 1 by 
.1 long strike shutdown, was inaugurated 
bv Kiutern Air Lines last week with 
schedules to nine cities. Two more 
l>oints were to he added today for a total 
of IS dailv schedules and two four-tinics- 
.i-wock flights. I'lect last week totaled 
12 of the turhoprops, with additional 
planes in the order of 40 tf> be deliv- 
ered at the rate of about one a week. 

With less fanfare tlian would hare 
marked the earlier inaugural. Eastern's 
first rcgiiliir scheduled Electra flight 
left Miami Jan. 12 for New York and 
Montreal with 20 paying passengers 
aboard. Two southbound flights out of 
Idicwild the same morning departed 
with 56 and 20 passengers respectively. 
Ill general, it w-a.s taking hasteni a 
while to gather new momentum after 
the 28-day interregnum. 

First Schedule 

7'hc first schedule left Miami at 9:30 
a.m.. reached Idlewild in a flight time 
of 2 hr- 54 min., and a block time of 
3 hr., 4 mill- Scheduled New York- 
Miami time is 3 hr.. 3 5 min., for the 
Klcctni. I'irst flight lost an hour on 
the ground at Idlewild with generator 
trouble before proceeding to Montreal. 

Ramp handling of the Electra opera- 
tion requites little additional equipment 
c.sccpt a start and electric pouct truck. 
Tliete are two of these units at Idle- 
wild. A truck supplies air to No. 4 
and then No. 3 engines for starting, 
with about 45 lb, of pressure used for 
a start. Other engines ate turned over 
hv bleeding air from the running en- 

^ Eastern carries no air bottles on its 
Electras, so the only way to start their 
engines is with an external unit. Some 
stations ate stocking portable start units 
which can be ferried to off-line points 
when and if neccssars'. 

3\'itli the airplane's built-in t4cctrical 


single-point fueling system, tueling 
time will aserage approximately 10 
min, less than the 25 min. required 
to put 5,000 gal. in a Douglas DC-713. 
Idlem’ild's station manager J, N. Mit- 
chell estimates. First scheduled flight 
carried 25.000 lb. of fuel, used about 
16,000 lb, at 15.000 ft. against a 10- 
mi. headwind- Most practical altitude 
for New 7'ork-Mianii Electra tuns is 
about 1 5.000. because this is the most 
jsailablc altitude from an air traffic 
control standpoint. Ideally, altitude 
would be chosen in relation to wind and 

Cattier’.s turboprop scitcdulcs arc all 
first class, with 66 seats plus ftmr ,«ile.ibk 
lounge scats. When some of the planes 
ate conserted to coach eonfiguiatiim, 
tlies will scat 91 passengets. No dale 
Iras been set for Electra coach scrxicc, 
how’cser. and it may not come nntil 
Eastern's Douglas- DC-S jets are in 

-As of today. New York. Montreal, 
Miami. Tampa, San .Antonio, Detroit, 
Chicago, Washington and Newark arc 
being served by Electras. In addition, 
the planes arc stopping at CIcseland 
and Atlanta in one direction only. 


Avro 74-8 Turboprop 

Umdon-Hawker Siddeler is develop- 
ing a Douglas 1X13 replacement called 
,Avio 7-48. in a new privatclv-financed 
sentiire. Hawker Siddelev Managing Di- 
rector Sir Rov Dobson aimmmeed. 

Avto 748 will be a short-to-inedium 
range turboprop airliner to cam* 36<44 
passengers. It will be full-pressurized and 
powered bv twin RoIIs-Rovce Dart en- 

Soinc S6 million is believed to have 
been allocated initially for the project, on 
which there's already bKn some prelimi- 

crafl into flight early next year. 


Jel Finance Program 
Completed by Delta 

Atlanta-Delta Air Lines last week 
completed a financing program calling 
for loans totaling S60 million to cover 
the putcliasc of six Douglas DC-8 and 
10 Convair 880 turbojet transports. 

Loans amounting to S35 million will 
be handled bv 2q banks headed b\ 
Citizens and Southern National Bank 
of Atlanta under a revolving credit ar- 
rangement through wliich funds will be 
available to Delta until May, 1960. Rc- 
pasinent will be made over a period of 
seven vears following the effective date 
of the loan. 

Four life insurance companies— Pru- 
dential, Connecticut Gcnctal, Connec- 
ticut Mutual and Mutual Insurance of 
New York— arc underw riting loans total- 
ing S25 million. Loans will be available 
in 1959 and I960. Repayments will 
begin in 1968 and arc due in 1974. 

Delta will receive the fitst of its 
DC-Ss in June and will begin service 
Oct. 1- Deliven- of the first of the S80s 
is scheduled for Jamiary, 1960. 

Northwest Reports 
Record Profit in 1958 

Wasliington— Northwest Orient .Air- 
lines earned a net profit of S5.5 mil- 
lion last vear on record opetating rcvc- 
lines of S101.2 million for the highest 
earnings in the company's 32 years. 

'I'hc vear end figure, based on 11 
iiHintlis of actual operations and one 
iiuinth estimated, «us 21-4% above 
llie 1937 operating revenues of S83.4 
million, reflecting records of 21.5% in 
jr.isscnger revenues and 14.1% in net 

Passenger revenues for the e.irricr 
totaled S8I million during 1958, with 
income realized before interest, taxes 
and propertv disposals totalirtg SI 1.7 
million for a gain of 127.8% over the 
previous vear. 

Operating expenses, including depre- 
ciatior costs, amounted to S90.7 mil- 
lion as compared with S78.4 million 
last year for a 15,5% gain over 1957. 

Based upon Civil .Aeronautics Board 
figures for the first 11 months of 1958. 
N'otthvvcst also led all domestic trunk 
carriers in the percentage increase in 
revenue passenger miles flown over tire 
same period of 1957. With 1.003,782.- 
000 revenue passenger miles flown last 
year, the wnicr realized a gain of 
1 5.4% in this category over 1957. 

Crediting the company’s record yc;it 
t(i an intensified sales program coupled 
with a low-cost operational program 
and the exclusive use of four-engine 
equipment, Northwest said its earnings 
per common share of stock increased 
from S3.56 in 1957 to 53-98 last year. 
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AW 650 Argosy Makes First Flight 


First flight of Armstrong Whitworth Argosy 650 turboprop freighter was eondiicted successfully from Bitteswell, England, airfield. Argosy 
made its initial takeoff In less than 700 yd- flew for 62 min. Taxi tests have been limited because of .severe snow conditions. 


PacAero Engineering to Convert 
Hawaiian Convairs to Turboprops 


Santa Monica— Contract for installa- 
tion of .Allison 501 -D 15 turbine engines 
and Aeroproducts 606 propellers in five 
Convair 340 tmusperts tot Hawaiian 
Airlines lias kicked off what may prove 
extensive prrgram of niodification of the 

powcipfiiits, at Pac.Acro Engiiiccring 
Corp. here. 

Hawaiian, which also had been nego- 
tiating for installation of Napier Eland 
turboprop engines in Convairs (sec p. 
67), seeks a dclivctv date as close to 
next -August as possible. Convairs with 
Allisons will require empennage changes 
and new nacelles. 

-Also involved in the program, .Avia- 
tion Week has leatned. is the possible 
modification of between 50 and 60 
USAF C-131 transports. USAF Con- 
vairs include 240s (T-29 and C-131A), 
340s (C-I31B), 340 with tnrboprops 
(Y'C-131C), and 440s (C-131D). 

Other federal agencies such as F.A.A 
also are understood to be interested in 
the conversion of Convairs to turbines. 

Under the present aercement. .Allison 
is liandling sales of me combination, 
while PacAtro will engineer the in- 
stallation, handle certification programs, 
crew training and checkouts, and the 
production progtain. Gordon Israel, 
PacAcro chief engineer, will be responsi- 
l)k for design of the modifications. 

.Allison, which is pushing hard to 
secure a footliold in the commercial 
airliner market, reportedly has given ex- 
cellent guarantees on its power pack- 
ages, which are used in Lockheed’s 
Electra transport (AW Dec. II. p. 32). 
Currently, tfie program embraces the 
340 and 440 models of Convair Liuct, 
these being substantially the same air- 
frame, while the 240 is not coiiteiu- 


plated for this modification at present 
although it may figure in later. 

Geiicial prices on the modifirationv 
will run lietwecn S475.000 and S525,- 
000 per airplane, according to tlic num- 
ber of airplanes involved. In this, the 
cavtoincr furnishes the airplane, which 
is the basis of flic agreement with Ha- 
waiian -Airlines- 

Detail engineering is expected to be 
completed bv June 1. with first flight 
of production hardware close behind. 
Target date for certification is in Sep- 
tember for PacAcro, which ciimintly 
is operating one of the two US.Ah' YC- 
131C airplanes in a flight test program. 

In the prevent flight program, data 
being gathered will apply, so fat as pos- 
sible, toward CA.A certification. How- 
ever, on the production airplane, design 
differences will significantly affect vari- 
ous parts Ilf the flight envelope, will 
require flight test on the achuil pro- 
duction plane. 

USAF airiilanc being used is the 
same one on which Allison ran ‘'Opera- 
tion Hourglass," the .Allison 1,000 hr. 
test of Ekctiit power packages, with 
flights averaging on the order of an 
limir each. Altitudes varied vvidclv and 
diffemnt fuels from 80 '91 octane gaso- 
line to JP-4 and kerosene were used. 

'Ibis airplane had a empennage modi- 
fied accorcting to tlie 3.750 eshp. power- 
plants, resulting in 12 in. height being 
added to vertical stabilizer. 20 in. added 
to horizontal stabilizer span on each 
side (total 40 in. span increase), addi- 
tion of 12 sq. ft. to the rudder and 
17 sq. ft. to elevator atcas- 

Eneinccring on empennage was ac- 
eoniphslicd hy Convair-San Diego, and 
Pac.Acro is using these drawings as a 
iasis of its prixluction work. Changes 


will be made primarily as required by 
flight test results, otherwise will remain 
unchanged. 

Ill tlic natelles, the YC-131C con- 
version was not engineered to the fine 
details, was primaiiiv a cut-and-fit in- 
stallation of the povvcrplants. 

In the PacAero prograiii. complete 
nacelle redesign will be accomplished 
for engine cmcicncv, ease of mainte- 
nance and engine change. Power p.ick- 
ages will be quick engine change (QEC) 
unit as used On Lockheed's Electra 
(AAA' Dec. 29. p. 36). 

Airplane in Operation Hourglass 
racked up fuel consumption average 
in tlic program— which was carried out 
ill 84 calendar days-of 157 gal. lit. 
eng., including all the fuels and mix- 
tiiaw of fuels used. Rule of thumb on 
consumption used prcscntlv for Con- 
vair-.Allison combination is for a 50,000 
lb- gross weight takeoff, consvimption of 
400 gal., the first hour. 500 m 1. per 
hour for remaining hours of flight- Thi.v 
is total fuel consumption rather than 
per engine figures. 

Cniising speed will approximate 342 
mph. at 20.000 ft. at 48.000 lb, gross 
weight, for production airplane, crviise 
power (S47C turbine inlet temperature). 

Maximum hikeoff gross weight for 
the airplane is 53,200 lb., with maxi- 
num landing weight at 50,670 lb. 

Pac.Acro also has contract to modify 
Convair transports. 340 and 440, to 
use Napier Eland powerplants. Under 
the agreement, PacAero modified a 440 
and installed the powerplants, con- 
ducted the successful certification pro- 
gram on the 440 and a 340 which had 
been modified earlier by installation of 
the Eland povverplant. 

Under the contract with D. Napier 
& Sons Ltd.. Pac.Acro was to accom- 
plish this work and also modify three 
340s for a South American airline. 
However, since then. Canadair. Ltd., 
has announced it will build 440-vvitli- 
Eland combinations a.s Canadair 540. 
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The Kolli-Royce Oort prop-iet, shown on lest ol Montseol, hos the were the only gas hirblne engines on regular airline service. Texocd 

longest overhoul life of any olrcroft gas turbine. For neorly four AIrcroft Turbine Fuel supplied by McColhFrontenoc Oil Co.j Ltd., 

years, 140D ond 1600 s.h.p. versions powering the Vickers Viscount Montreal. 


ROLLS-ROYCE evaluations of Dart aero 
engines are made with Texaco fuel 


The Rolls-Royce 
stnndard of ex> 
ceilence is almost 
legendary. So it is 
significant that 
Rolls-Royce of 
Canada engi- 
neers chose 
Texaco Aircraft 
Turbine Fuel, 
Type 1 (DERD 
2482) for nse in all test-bed runs of Dart engines over- 
hauled at the Montreal Works. 

In flight, as on the test-bed, Texaco Aircraft Turbine 
Fuel gives better, more reliable performance in all phases 
of turbo-prop operation. For complete information on 
Texaco Aviation Products and Lubrication Engineering 
Service, call the nearest of the more than 2,000 Texaco 
Distributing Plants in all Stales, or write: 

40 


The Texas Company, ,4 vio//on Sales Department, 135 
East 42nd Street, New York 17. N. Y. 

In North America the Dart powers the Vickers Vis- 
counts flown by CapUtS, Trans-Canada, Cominenial and 
Northeast Airlines, the new Fairchild F-27 airliner 
already ordered by J5 airlines, and the Grtiinman Gulf- 
stream executive aircraft. 

TUNE IN... Metropolitan Opera Radio Broadcasts Every Saturday Afternoon 
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American Lists Third Pilot Duties 


By CIcnu Garrison 

New York— .American Airlines will 
operate its jet aircraft under "a new 
and fiindanicntally different concept of 
the division of duties in the cockpit," 
tlic carrier said last week after settling 
with its striking pilots. 

Airline’s ‘‘new concept"— i.c.. need 
foi anotlier crewinau, is sliatpiv at 
variance with the expressed views of 
the hvo U. S- airlines currently oper- 
ating jet .lircraft. Neither Pan .Amer- 
ican \Vorld .Ainvays, operating Boeing 
707-120S on its North Atlantic route, 
nor National Airlines, flying Neiv Yotk- 
Miiimi scnice with leased PanAm 
jets, sees a need for adding to the 
cockpit complement. 

America’s new concept which it said 
was decided on last Dec. 1, in\ ol\’cs a 
third pilot to handle air-grmiiid com- 
munications and in-flight paper work 
and til provide a measure of relief to 
other crew members. Jet aircraft, ac- 
cording to the airline’s new viewpoint, 
call for greater precision in matters of 
luvigation. radio communication and 
radar operation. Because of the jet’s 
speed, tlierc is less en route time to 
perform routine cockpit operations, so 
a fourth man is needed in the jet cock- 
pit. officials said. 

Recommendations 

American said it reached this con- 
clusion as a result of recommendations 
of stipcrvisorx- pilots who had then 
flnwn more than 300 hr. in the airline's 
first Boeing 707-120 delivered last 
Oct, 23. 

Radio contacts between the jct. 
traffic conttnlkrs, and company radio 
facilities, along with the paper work 
involved in Keeping in-Sight logs, 
amount to a full-time job -American 
said. It pointed out that a New Ycirk- 
I.os Angeles nonstop flight of 2,4>1 
mi. required a minimum of 81 radio 
contacts, each lasting about SO sec 
Sliortet route segments present a pro- 
portionately more acute problem ac- 
cording to the airline. Between New 
York and San Francisco via Chicago, 
contacts were totaled at 101. 

More Time 

On the New- York-Chicago route, 
American’s Lockheed Electra crews 
actuallv will have about a half hour 
nrotc time-«itbout benefit of an extra 
cremnan— to handle tlrcir contacts and 
paper work than will its 707-120 crews 
with tlieir third pilots. Kastbound 
flying time for the EIcctra on the run 
will be about 2 hr.: the 707-120 will 
make it in H hr. 

National Airlines sice president- 
operations L. W, Dymond told Avi.s- 


TiOM W'ekk that his airline had found 
no need for an additional crew mem- 
ber in its New York-Miami jet oper- 
ation, inaugurated Dec. 10. National’s 

1cm lias l>ecn to cut out about two- 
thirds of its geograpliical reporting 
points along the route. Speed of the 
jc-t reduces tlic time between points 
and therefore proportionatch- fewer 
points are needed to keep the airline 
advised of the plane's position. 

Estimates of time over check points, 
Dymond said, liase been consistcntls- ac- 
curate witliin 30 sec. during the jet 
operation to date. When National gels 
authorization to use a high-altitudc air- 
way on the route, such contacts can be 
reduced even further. 

PanAni’s situation is, of course, dif- 
ferent in that tiicrc are fewer communi- 
cations on a long oi-era-atcr haul, and 
the airline carries a third pilot on 
nasigational diits-. But on a short haul 
such as New York-San Juan, PanAm 
says hi o pilots w ill be plents'. 

Full Operation 

American was back in full operation 
last week after reaching agreement witli 
Air Line Pilots Assn, and ending a 
strike wliicli began Dec. 19, 

Solution of a major bargaining block 
was a pair of formulas governing pay 
and credit for dutv- time and for time 
away from home. 

The details: 

• Piston and Electra pilots will get 
flight pay and flight Credit for a mini- 
nnuii of tlirec hours in the first ciglit 
hours of scheduled dutv time, whetlicr 
flying or not. Dutv time includes re- 
porting an hour before a flight and 15 
min. debriefing after it. Credit goes 
tovvard an 83-hr. monthly maximum 
flight time, and guaranteed ininimums 
progress to six hours for over 12 hr. of 
on-duty time. Boeing 707-120 pilots 
will get three hours credit for the first 
four hours of duty time, and so on up to 
six hours' credit for 12 or more hours 
of dutv- time. Tor example, a jet pilot 
vvorkiiig 17 dav-s with duty hours total- 
ing 10-12 dailv will be guaranteed mini- 
inuni living pav and credit of five hours 
a dav. for a tof.il of 85 hr., his limit for 
the month. 

I'ormula represents an upgrading of 
previous fonnula under pilots’ old con- 
tract. 

• Pav and credit for time away from 
homo, a new contract provision as far 
as Americdu is concerned, amounts to 
one hour pav and credit for each sched- 
uled four flours from leaving home 
base until return to home base. This 
provision, the airline says, may prove 
costly on short haul flights, wlierc a 
pilot would fly for only a short time 


with a relatively long layover. Under 
the formula, a pilot away from home 
base 36 hr., for example, is guaranteed 
3 niinimum of 9 hr. flight pay and 

The new contract gives American's 
pilots a pay scale ranging from a liasc 
salary of 55,280 to a maximum captain's 
pay on the 120 of 528,-4-18. Second vear 
co|jilots vv-ili receive tops on a Conv-air 
of 58,117; DC-6. 59,131; DC-6B, 
59,406: DC-7. 510,376; Electra, 510,- 
956; and 120. 513,290. Maximum cap- 
tain's pay- starts at 517.891 on the 
Convair. T'liesc salaries arc basc-d on 
full 85 hr. month, half day and half 
night work. The tliird jet pilot, or sec- 
ond officer, will receive about $650 a 
month. 

T-33-Visfounl Crash 
Attributed to Jet Pilot 

AA'ashington-Empliasizing the im- 
portance of maintaining the “see and be 
seen” principle of flight safety. Civil 
Aeronautics Board last week ruled that 
a Mary-land Air National Guard pilot 
was responsible for the midair collision 
last May- 20 betw-cen a Lockheed T-33 
jet trainer and a Capital Airlines 
Vickers Viscount turboprop transport 
(AW May 26, p, 25), 

. rnilurc of National Cvurd Capt. 
fulius R. McCoy to "exercise a proper 
and adequate v-igilancc to see and avoid 
other traffic" vv-as cited by- CAB as the 
ptolwblc cause of tlio accident ov-et 
Brunswick. Md.. which claimed the 
lives of .ill 1 1 persons aboard the air- 
liner and a passenger in the jet trainer. 
.Altliougli scvctciv burned, McCoy man- 
aged to paracliutc to safety. 

The Board said that all evidence and 
Icstimony studied during the accident 
inv-cstigation indicated that the military 
))lanc overtook and banked into tlic 
A'iscount as the airliner was descending 
while en route from Pittsburgh to Balti- 
more’s Friendship Airport. 'Die coo- 
tention of inilitarv- attornev-s that opera- 
tors of obsolescent radar equipment, 
vv-liich spotted tlic two planes from 
Washington National Airport but were 
unable to contact the Viscount and 
change the collisim course of the two 
planes, contributed to the accident were 
rejected bv the C.AB on grounds that 
Capt. McCov, from bis overtaking 
position and m accordance with right- 
iif-vvav- tuics in tlic Civil Air Regula- 
tions, vv-as responsible for keeping a 
safe separation from the commercial 
aircraft. 

“The Board believes that Capt. 
McCov was not exercising the normal 
lookout for other aircraft required and 
expected of him,” the official CAB 
accident report said. "Had he done 
so this accident might well have been 


AVIATION WEEK, Jt 





Nowl Only TWA can take you to all three of tlie most famous winter sun areas in 
the nation! And only TWA gives you such wonderful reasons to fly diere. Sparkling 
Sun Country Skyliner Holidays . . . golden vacations at Phoenix . . . Tucson . . . 
Los Angeles and fabulous Miami ! Ranging from 3 days up, they include fascinating 
extensions to the Caribbean! And they’re designed for all budgets! Fly now, pay 
later withTWA’sliberalTime-Pay Plan. Ask yoiu travel agent about TWA’s exciting 
Sun Country Skyliner Holidays. Or call TWA today. 


FLY THe FINEST FLY 


TWA 


EXCLUSIVE! 
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Sitting at master display scope. Navy in-flight 
situation co-ordinator keeps track, second-by- 
second, of unidentified submarine until arrival of 
co-operating surface, sub-surface, and air units. 


An almost forgotten incident of World 
War II occurred on February 24, 1942, when 
an enemy submarine surfaced off Southern 
California’s coast and shelled an oil field with 
its deck guns— then submerged and escaped 

Only a few thousand people lived within 
range of that sub’s guns. Today, from that 
same offshore location, an enemy submarine 
of the latest type could launch long-range 
missiles with atomic warheads to devastate 
target areas any place in our 17 westernmost 
states (population 40,000,000). 

The Navy foresaw many years ago that 
every U. S. citizen would someday be vulner- 
able to atomic missiles launched from enemy 
subs— and initiated an aggressive Anti-Sub- 


World’s most efficient and formida- 
ble sub hunter-killer plane— a direct design 
descendant of performance-proved electra 
— P3V-1 is being developed for the U.S. Navy. 


While the P3V-I Is capable of mak- 
ing kills of enemy subs, unaided, one of its 
vital missions is to provide co-ordination for 
anti-submarine units within the search area. 


marine Warfare program to negate that threat. 

For 14 years land-based patrol planes— 
P2V Neptunes, designed and built by Lock- 
heed— have been the backbone of the Navy’s 
sub hunter-killer forces. Able to detect even 
submerged subs, the P2V Neptunes patrol 
vast ocean areas, night and day, routinely fly- 
ing through storms and hurricanes that keep 
other aircraft out of the skies. 

Lockheed has more experience in design- 
ing and manufacturing Anti-Submarine 
Warfare planes than any other company. 
It has more in-being facilities for producing 
ASW planes than any other manufacturer. 
Lockheed can build new and better ASW 
planes — in less lime than anybody else, and 
for fewer defense dollars. 


Cos Anol^g ©imos 


SUBMARINE SHELLS 
SOUTHLAND OIL FIELD 



The Tyne is an advanced twin spool high compression engine due to 
enter service in i960 at ratings of 4,98^, ®nd ^,730 e.h.p. and 

has been designed to give a very low specific fuel consumption. It is 
backed by the unique experience gained by Rolls-Royce in more than 
6,000,000 hours operation of gas turbine engines in scheduled airline 
service at overhaul lives of up to 2,200 hours which have been 
achieved on Rolls-Royce Dart engines. The Tyne will power the 
Vickers Vanguards ordered by British European Airways and Trans- 
Canada Air Lines and the Canadair CL- 44 D long range transport 
developed from the Bristol Britannia for Canadian requirements. 


ROLLS-ROYCE LIMITED. DERBY. ENGLAND 
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SHORTLINES 


► Allegheny Airlines reports year-end 
1958 passenger miles flown at approxi- 
mately 90 million, a 10% gain over 
1957. The airline carried nearly 500,000 
persons during tlie r ear, completed over 
45,000 hr. in tlic air with no acci- 
dents for the vear and carried some 
3 million lb. of air freight. Air express 
and frciglrt was owr 5.600,000 lb. 

► .American Airlines’ cxccutir’c vice 
president-finance, William J. Hogan, 
says the carrier expects a 10 to 15% 
gain in traffic and revenues in 1959 
or’er 1958. The airline executive savs 
.American's total revenues will be ap- 
proximately $385 million. Hogan based 
his optimism on a continuing industry 
recovery from the slump of 1958. 

► British Overseas Airways Corp. ha.' 
announced a new. speedier facility for 
handling air freight shipments within 
England and on transatiantic routes, 
'lire aKline’s \ans will caii at the major 
London railway stations .it 7;30-8 p. m. 
daily to pick up sliipments from proriii- 
dal manufacturers for sliipment on 
BOAC's planes to New York. These 
shipments will be processed and dis- 
patched on the same nigiit. 

► FIving Tiger Line has applied to tire 
Cis'il Aeronautics Board for an all- 
cargo frciglit and mail route across tlie 
Pacific. I‘'hiiig Tiger svould scliediilc 
flights from Los Angeles and San I’raii- 
dsco to intermediate points in Ilassaii. 
W'ake Island and Giuim and the termi- 
nal points at Manila and Tokyo. Tlie 
petition also asked fur Taipei as an ad- 
ditional intermediate point and Hong 
Kong as tlio additional terminal point. 
llie oartict would use its Lockheed 
1049-fls on tlie routes. 

►KLM Royal Dutch Airlines carried 
approxiniateh 940.000 passengers dur- 
ing 1958. 27,000 more than in 1957. 
Air freight rose from 24,992 tons in 
1957 to 26,000 tons in 195R. 

► Pan American World Airways reports 
that its Boeing 707 transatlantic flights 
are carrying dose to five tons of cargo 
plus near capaciti passenger loads. Pan 
.American cited fliglit il4. between 
Nen- York and Pari.s, wiiidi in the first 
15 days of December earned 117.291 
11). of cargo and mail while (meriting 
with a seat factor of aboic 95%. An 
aserage of 7,819 11). of cargo and mail 
was carried on each fliglit. 

► Western -Air Lines reports a new 
company daily passenger boarding rec- 
ord occtirrcd on Jan. 4. «iien 6,393 per- 
sons flew from terminals throughout 
flic company's system in 13 states. 


AIRLINE OBSERVER 

► Used-plane dealers will receive an encouraging lift from a sur\e\’ conducted 
by the Ci\il Aeronautics Bixird. l''inal report of tiie Board’s fimiings. wliich 
will not be published until adopted by the Air Coordinating Committee, 
points out that the used-plane market is not as dismal as pte\iousi\' thouglit 
(AW |ulv 7, p. 26). The report finds tliat a numlier of finn sales and leases 
of aircraft are under way and that dealers with money arc not shying away 
from the used-plane market’s imestnicnl potential. 

►I'’edcral Aviation Agency organizational stnicture is attracting indnstry 
attention because of its lack of a chain of command (AW Jan. 5. p. 30), All 
bureaus, divisions and assistant administrators iC|>ort directly to tlie F.AA 
Administrator Elwood Qiiesada and his deputy, 

► Pan American World Airways lias asked Douglas Aircraft for a proposal 
on a cargo \ crsion of the DC-S turbojet transport for lease to tire Air Force. 
If an cirder follows, it would total about 30 aircraft. Douglas has been asked 
to submit engineering proposals with and without a swing-tail cargo loading 
entrance. 

► Brazilian govcmincnt has invited International Air Transport Assn, mem- 
bers in the Western Hemisphere to a meeting Jan. 19 in Rio dc Janeiro as a 
first step toward finding a solution to the price-cut war on South American 
air routes. Civil Aeronautics Board will be represented at the session by 
vice-chairman Cliaii Gumey and Irving Rotli. Prompter of tlic meeting is 
Ruben Berta, president of Varig Airlines. 

► Promotional schemes and creative fare plans designed to tap new air tras cl 
markets will hit an all-time higli in \olunic tliis year as airlines prepre to 
cope with increased competition resulting from expiindcd schedules, more 
asailahle seat miles and improsed aircraft utiUzation. 

►Airline common stock listed on the New York Stock Exchange continue 
to hit new higlis in a rising market. Of all trunklines listed, only Eastern 
Air Lines lagged more than hvo points below 1958-59 highs as of late 
last week. 

►.Airline traffic continued strong through tlie first two weeks of January. 
I’jsotablc weather on a number of major route segments h.is helped present 
tile nonnai hcasy past-holiday dip in traffic soiunic. 

►American Airlines is not ]>ost|>onuig inaugural date of its transcontinental 
jet service as a result of pilots’ strike (AW Jan. 12, p. 38). However, the 
compny has been forced to cancel jilans for conmumity familiarization pro- 
grams in areas scheduled to be scn’cd by the jets, 

► Japan Ait Lines will send 20 pilots, fliglit engineers and nasigators to 
Douglas Aircraft for 25 davs of flight training in the DC-S simulator begin- 
ning Mar. 2. 

► Civil Aeronautics Board this week begins the move to new quarters in 
Washington that «4li bring the entire agency midcr one roof for the first 
time in its history. Altiiougli flic new quarters-fifth to 10th floors in the 
recentiv completed Universal huildiiig-atc well outside the Federal Triangle 
area in central M'asliingtou. facilities will be mote modem and spacious than 
old location in Commerce Department Building. 

►Air l'’rancc will begin Caravcilc turbojet London-Paris and London-Niw 
flights late this summer. Altiiougli no inaugural date has been set, service 
will not begin before Aug. 15. 

► Average number of passengers per aircraft on domestic and international 
o|>ctation5 of foreign and U. S. carriers remained the same in 1958 as in 
1957 after consistentiv climbing each vear since 1948. Avciage the past two 
years was 29 as compared with 13 in 1945, 17 in 1948. Total is expected to 
L-liinb to 31 this year. 
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Trajectory Governs Moon Shot’s Value 


By S. B. Ktamcr 

The possibilities resulting from 
launching a vehicle to the moon or to 
its s icinify arc nianv. As current articles 
have indicated there is a multiplicity of 
missions, paths, and intents. 

'llicrc are, perhaps, four general pos- 
sibilities in the class of simple trajec- 
tories for unmanned lunar probes: 

• Orbiting the moon several times and 
(a) not returning to earth or (b) retuni- 
ing to earth or its vicinity. 

• Pure impact— hard landing. 

• Cireuninas'igating the moon once and 
returning to or near the c-.irth. 

• “Flying” past, close to the moon, 

Many mote possible missions may be 
added to the list, but tlicsc «ill get 
progressiscly more difficult and consc- 
t(uently vs ill have less chance of success. 
Defining Lunar Orbit 

Many of the articles offered to the 
public have contained a major infer- 
ence that the establishment of an orbit 
about the moon is the easiest task to 
perform. HottC\-er. it is essential that 
“orbiting the moon" be defined in a 
more restricted sense than that implied 
by the phrase. 

A scientifically useful orbit for a mis- 
sion. such as scanning the surface with 
an infrared des’ice (using the IR system 
available in 10-15 lb. of instruinenta- 
tion similar to tlic one carried by the 
Air Force Pioneer I rocket) ptolaably 
should come closer than 40C mi. from 
the lunar surface so tliat some reason- 


able definition of the topographs- mas- 
be aseertained- 

'I'hc ciraimnavigation of the nsooii at 
any altitude is no mean accomplish- 
ment, and its value is not lost upon us. 
Nevertheless, one must appreciate the 
f.ict that there are differences in s-alucs 
of orbits at gre-at altirirdes, i. e.. 5-10,- 
000 mi. and more, and that those much 
closer to the moon arc bound to yield 
data incomparably more useful. 

Because both the moon and the 
vehicle are in motion in this problem, 
it is suspected that some trajectory 
could be determined wherein orbiting 
of the moon might take place without 
the use of any vehicle retardation dc- 

'llic moon itself svould act as tc- 
tardation and e.ipturing mechanism. 

.Mthough the ses-crity of the problem 


may be lessened 1«- using such equip- 
ment as rctrorockets. still tire guidance 
demands for orbiting arc not easily mot. 
Suppose that no desice was used to 
alter the pntli after burnout of the 
launclting volticlc near the earth. If in 
addition, burnout took place at an alti- 
tude of 550 stahitc mi. rrom the earth’s 
surface, then the demands for initiating 
a Umar orbit within 100 statute mi- of a 
reasonable orbital altitude (about 800 
mi.) are cither four feet per second in 
sclocity at burnout or two-hundredths 
of a degree in the direction of the veloc- 
ity vector at burnout'. 

Since the would-be lunar satellite will 
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STEPS IN THE RACE TO OUTER SPACE 


Assembling a station in space 


This imaginative but technicaiiy accu- 
rate illustration shows a permanent sat- 
eiiite (center) being constructed in orbit 
around the earth, it generates its own 
heat and eiectricity from solar rays. 
Basic vegetation (such as algae) for 
oxygen as weii as protein-rich foods are 
grown in hydroponic tubes in upper 
levei "greenhouses." 

New vistas In astronomy will be 
opened up by such a space station, 
because of perfect conditions for 
photography and spectroscopy, It will 
also provide unique conditions for ad- 


vanced research In physics, elecitronics, 
weather prediction, etc. Three such sta- 
tions, properly placed, could blanket the 
entire world with nearly perfect TV 
transmission. 

Atomic racket vehicles with prefabri- 
cated skin layers (lower center) pro- 
vide building materials for the station, 
then return (bottom) to earth. Similar 
craft will service an established station 
(lower right), docking by electromagnetic 
pull in lower section of station’s axis. 


ENGINEERS • SCIENTISTS 
needs key men to augment 
a broad research program in missile 
guidance and space technology. As de- 
signer and developer of all-inertial navi- 
gation systems for TITAN and ATLAS 
ICBM's, AtMM provides a stimulating 
atmosphere where creative talents cen 
develop. Write to E, C. Lester, Profes- 
sional Placement AW-I ,aw Divi- 
sion, Garden City, N. Y. A Division of 
American Bosch Arma Corporation, 


/iMSfUCA/V BOSCM ABMA C0BJ»0BAr/0/V 


About the .Author 

sign Dc|»rhiiciit of I.ockliccd .Aircraft 
Cnrji.'s Missile .Ssstc-ms Dis-islmi ;md has 

‘nds .-irticlc ss*as prepared prior to the 

rocket on Jan. 2. and is an attempt to 
r-lirify misimprcssioi.s about the rela- 
tive difficulties of orbiting the moon and 
iiupactiiis on the moon. II is a general 

since traieetorles for specific missiom 

”a eonlp'^i'isnn' of U.S. and Soviet 
satellites bv Kramer was printed in Avia- 
tion AVeek List Mas 26. 


•icquire an additional iiicrciiKut of c\- 
ccssisc \clocit\- due to its fall tlirougb 
tlic moon’s gr.ivitationiil field during 
the approach to a lunar orbit, it will 
,i!so requite a subtraction of such excess 
vclocitv to eshiblisli this orbit. 

Consequently, a retardation dcsicc 
must be used, and it also must |)crforin 
within specified limits. Ilic approacli 
\elocitv at tlic moon’s surface, it not re- 
tarded.' will be 0.000 ft. 'see. if Hie 
burnout s’clocih. corrcctls aligned, is 
ss.OOO ft., 'see. at the prcsiou.sly noted 
earth altitude of 5s0 statute mi. b'ig. ’ 
indicates flic s elocits at the moon’s sur- 
face for wirioiis burnout velocities 
(burnout altitude is a parameter). 
Impact Trajectories 

Compare flic requisites for Ibe or- 
biting function ssifli those needs de- 
lineated for a lunar impact— a Inird 
l.tnding. The impact citoicc is much 
less demanding of guidance require- 
ments at the burnout point, and re- 
quires no further directiim of tlic 
schiclc if these arc aitisfitd. T he s ehic- 
it\' accuracs' (or this case is roiighb' pins 
or minus 40 ft. ‘sec., or an' angular 
riciiation of not more than one-half de- 
gree of the s'clncitv vector at the biirn- 
(lut point'. 

Again these speeifie.itions arc noted 
for Flic ease of icloeity at Inirimut of 
>5,000 ft./scc. at an earth altitude of 
swtutc mi. An impact tr.ijectory 
for this ease is shown in Fig. 2. The 
lariation in lunar impact for various 
velocity errors (also for this case) is 
>hown in Fig. 6. Morcoicr. effects dne 
to the sim arc neglected, although such 
effects are not believed sufficient to 
cause a miss if the basic error limits 
noted arc not exceeded. 

In consideration of an orbiting satel- 
lite, dciiations from the retardation 
pcrfonnancc will bring about subsc- 
c|ucnt variations from tlic expected 
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Is your problet^ 

Quality( 

Mainteni 
Reliability 

of electronic equipment 


/em ^ 

iliability I 

:tronic equipment I 


Here is your solution! 

100% testing 

—systems, circuits, 
and components— 

by Automation 


^■31 specialkes in assuring the reliability of electronic and electrical 
equipment, whether components or complete systems. Automatic testing, 
for factory or for ground support, can accurately and completely diagnose 
electronic systems. Existing and incipient faults are found in far less time 
than by other quality control or maintenance methods. 90% cost reduc- 
tions can be expected! Benefit from our extensive experience in adapting 
automatic methods to test problems, either with equipment designed to 
your requirements or with our standard equipments. 




Tap*.Pr»gcanimed CIrcull 

Teiti alecrroAtc afld eleCTrical elrcuiK and 

sysfsnu according >o voIum punched in tape. 

Model ISO 


Aulamalle Circuit Tester 

on 0 go/no.go batii. Model 100 


CM Supettesters shown oboYe, Modef J04 


Insertion el o punched cord instonlt/ pro- 

Medel ITS 



Coble Tetter 

Simulloneousl)' meosures continuity, leohoge, 

The iplesl stole ^1 the ort in coble testing. 

Model Ids 


Missile Test Console 

vibrolton lest. Custom mode 


Missile Check Out 

Perlormi linol eleciricoi lest on missile guid. 


Missile HI. Pol Test Slotion 

Ht.pols moin loreord end oft missile wising 

hornesses. Cuslommode 


Tope Reoder 

advance of Ihe punched tope. Model 171 


Tope Punch and Tope Duplicator 
Pcscilitoles tope progromming, ond, used with 
obove reader, reptoduees ond speeds editing 
al tppes, Models 173 ond I7d 


CALIFORNIA TECHNICAL INDUSTRIES 






Punel light indlcsies when radar's ring lime exceeds predetermined standard. 
Other checks can be obtained with frequency indicator and relative power meter. 


Make flight-line checks of radars 
with Sperry’s “go, no-go” tester 

C and X-band models available for immediate delivery 


Here's the fastest means yet developed 
for testing aircraft radar on the flight- 
line or in the field. It's the new Sperry 
Microline® Radar Performance Tester 
and anyone can use it— no special train- 
ing is required. 

Weighing only 24 pounds (30 for C- 
band). this tester is self-powered (stand- 
ard batteries) and is easily carried about. 
It prevents costly delays by providing 


a quick, over-all check of all aircraft 
radars in only minutes. 

This is the only performance tester 
that checks the alignment between trans- 
mitter and receiver positively and accu- 
rately by dipping a single switch. Inter- 
changeable plug-in echo box cavities 
permit checking either C or X-band 
radars. Transistorized circuits with built- 
in testing feature contribute to light 


weight and reliable performance. 

If you'd like to know more about the 
new Sperry Microline Radar Porforni- 
anee Tester, write to Our Microwave 
Electronics Company. 


SPERRV MICROWAVE ELECTRONICS COMPANV, CifARW4rfR, FLOff'DA • OVISION OF SPERRY RAND CORPORATION 
Address sU Inquiries to Clesrwster, Florlds. or Sperry Gyroscope oflteesl/} Nort York' Clevelsnd' New Orlesns • Los Angeles • Sen Francisco • Seattle 






BENDIX RED BANK -UNEXCELLED PERFDRMANCE 
AROUND THE ^ AROUND THE 

Tliere’s no questioning the quality of electrical 
])ower equipment when it’s made by Bendix Red 
Bank. The proof is in acceptance — almost universal 
acceptance. Twenty-four hours a day, in countries 
around the world, equipment like that shown above 
is proving that skillftil design and expert engineering 
(plus an almost unmatched quality control system) 
can build an international reputation for dependable 


performance. If you can use quality like this, call on 
us for recommendations. Write today for brochure 
detailing our engineering, production, and service 
facilities, red bank division, bendix aviation cor- 
poration, EATO.NTOWN, NEW JERSEY. 
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orbit- I'hc liuiiir urbit will requite ;iii 
(iibitiiig iclocih in tlie ncigliborliood 
of 5,000 ft./sec. lug. -4 shows the or- 
biting \elocih- as a function of liciglit 
above lunar surface for circular nrliits. 

Errors that occur during the retarda- 
tion procedure, tugetlicr witli flic initial 
faults at burnout, then determine tlie 
nature of the lunar orbit. Matters such 
as consideration of the effect of the 
gtai’itational gradient due to the sun 
liavc been neglected in this discussion 
but of course should not be neglected 
if a precise orbit is to l>c defined. 

This brief discussion senes to indi- 
cate rather roughly the problem faced 
in attempting to create a satellite of 
the moon. Nonetheless, from the cnni- 

iiito the desideratum for the task 
should be fairly apparent. 

Returning to Earth 

Mam- remarks in file general jjress 
have alluded to the nature of trajec- 
tories of a lunar satellite on its return 
to earth after several orbits around tlie 

Since few. if any. specifications on 
ttic class of orbits concerned with 
such return trajectories arc gisen. it 
liecomcs necessary to relegate such pos- 
.sibilities to their proper place in flic 
<;ver-all tableau. 

'Hius. if it were established that the 
lunar orbit altitude was grc.it (10.000 
mi. or mote), then perliaps the disturl)- 
iug influence of the suu would upset 
tlie orbit in a relatively .short time, and 
(|uite possibly the vehicle would return 
to the vicinitv nf the earth. 

.\g.iiii sfseral choices may exist; re- 
intry into the earth’s atmosphere and 
destruction, a closc-in orbit around the 
earth, a highlv eccentric orbit about 
the earth, or finailv an orbit about both 
moon and earth in anv of a laricty of 

lie a ]}3th relatii’cly close lo tlic surface 
at an altitude of 2-500 mi. More than 
likely such an orbit would be estah- 
lislied witli the use of some nicchanism 
capable of reducing the approach l eloc- 
itv of tlie s-eliicle and of guiding into 
the desired path. Iliis positioning 
would result ill the seliicle beconiiiig 
a captive of tlic moon pcniiancntly. 

Neither the sun nor tlie cartli would 
then hase sufficient persuasion to jjct- 
tiirb such a voliicic to the extent of 
bringing it back to the ncighliorhood of 
(liis planet. Tlic prerequisite for a 
change of path to induce the vcliicle to 
leturn to earth would be the addition 
of sufficient enetgi’ to render tlic de- 
sired pctforniancc. Ihe obvious method 
would be to add tlic original quantih- 
of energy subtracted by the rctrorockct 
in initiating the orbit when the sehicle 
is properly positioned for a return to 



RESISTOFLEX 


fo X‘15... 
and beyond 

ALL fly with 
Fluoroflex-T 
hose of Teflon 

There’s performance to spare in Fluoroflex-T 
hose assemblies. High temperatures? They serve 
to500°F . . . and beyond, in some cases. High 
pressures? They’ve passed rigid tests 
even for 4000 psi systems. Long impulse life? 
They’re tested to 250,000 cycles . - . more than double 
industry standards. Optimum reliability? 

They’ve been flying for more than 
five years in jet and reciprocating aircraft. 

That’s why Fluoroflex-T hose assemblies 
are favored for fuel, lubrication, hydraulic, 
escape and fire control systems in so many 
existing aircraft. And that's why they’re being 
specified for so many aircraft now being 
designed — they have performance to spare. 

For data, write Department 194, 
RESISTOFLEX CORPORATION. Roseland, N. J. 
OthS'r Plants: Burbank. California; Dallas, Thxas. 
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for critical, welding 


P&H Combination 
AC -DC Welders 

with ON-OFF automatic 
high frequency 

These dual-purpose welders are ideal 
for super-critical welding because 
they offer you: 

• pre-set gas and water timing 

• foot-operated remote heat adjustment and 
primary contactor control 

• high-frequency intensity and phase-shift rheostats 

• ON-OFF soft start 

■ specially built sequence timing for any 
requirement 

Get the complete work- and money- 
saving story. Write to: 

HARNISCHFEGER 

WELDERS • ELECTRODES • POSITIONERS 


c.irtli, ptcsuiil:lblr iig.iiii lining :i tockct 

'I'ht Cii»c for ;i single circuirm.uigii- 
tion, as gciuTalh tinted in I'ig. i. is 
merely a speeial iiistiince of the pres imis 
situation in nliitli tlie vcliiclc nnist Ixt 
slimed for a do.se appmadi fur sc-.in- 
ning purposes and tlien speeded up for 
the return trip. .\ii aiternate dioice 
ssoiild liring the seliide near the lunar 
surface for a short interval (tlie grazing 
easel, and then would 'eer it asvas' iiitn 
a liighh eccentric orbit, returning it to 
the sicinity of the earth. 

f.et us descrilx: a surface defined bv 
those points wliere tlie gravitational 
forces of the eartli and the moon. e\- 
diiding the sun. are equal in magnitude. 

I liis surface can be called the Influi'iice 
Surface. On either side of this surface 
tlie seliicle will he under tlie predomi- 
nant influence of one Ixidv nr the other. 

I his surface is shown diagr.nnaticalls in 
I'ig. s- 

riie .sun's effect on the lixtation of 
lliis surface is ncgligilde. for tlie surface 
is mill- some 110 mi. closer or farther 
from the moon, depending n|)cm 
si lietJier tlie niiinit is hetiveeii tlie eattli 
and tlic sun ot is liehind the eartli assni 
from tlie sun. 

Ihinigh one bods nr the other is 
(Icscrilied as liaiiiig a dominating in- 
fluence within (<ir witlimitl fliis siir- 
f.tee. actual trajectories are a matter of 
precise calculation. \' liat c.in he stated 
ratlier |)Ositiveli is that vehicles within 
the surface svill not necessarily he cap- 
tured hv the moon's graiitatiniial fie'd. 

Shoiikl svt choose to consider tr.i- 
[eclnries that yield orhits at great dis- 
tanccA from Imiat surface of the order 
of 20,000 mi- then tlic rule <if the sun 
is noticeably diffetent. Since the vehi- 
de-eartli-inrion svstcni is non-conserva- 
tise. i.e., the potential energs- of the 
lehicie is a function of time, iiiriiisioii 
of the sun will determine whether or 
not stahle orbits of this tvpc Can esist. 
The characteristics of each sitvuitioii of 
this class necessitate careful scrotim ami 
esteiisiic calculations hefote results in.iy 
l>e ascertained willi aus degree of cs- 
•letitude. 

'Ilie c.ise for just gM/iiig the luooii 
•ind not rehiniing to the earth at- all im- 
plies an eveess of iclocits- properli di- 
rected for a quid; "look" at the muon 
and a probably subsequent injection to 
some sun-ccntcrod orbit. 

It is wortli noting that at the present 
time the moon's perigee is located lie- 
tiieeu the eartli and sun, ronghls on a 
line connecting the carth-snn centers. 
Since the lunar perigee fakes 0* years to 
rotate once in the lunar orbit, a long 
|X'riod is availalilc for tlic current at- 
tempts to reach or encircle tltc moon. 
Ill particular, lanuaiy (tlie month of 
higliest tides!, wlicn tfic eatlli and moon 
arc nearest tlie sun, will he a imwt 
propitious time for lunar probes. 


Smaller, Stronger Fasteners 
for the 
Aircraft 
Industry... 



• IN A-286 STAINLESS STEEL 

Where you need the 'N. • IN ALUMINUM 

strength of a solid rivet — • IN MONEL 

in those impossible, blind instal- 
iations— the new Cherry 3/32" 

Self-Plugging Rivet U the answer, 

These Cherry miniature self-plugging rivets a 
now availsbie in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 

A complete line of Cherry 3/32" Hollow Pull-Thru rivets ia 
also available with either universal or 100 ' countersunk head. 

For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 

CHERRY RIVET DIVISIOM 

SANTA ANA, CALIFORNIA 

Townsend Company 

' ESTABLISHED 1ST6 • NEW BRIGHTON, PA. 

In Conadvt Pcrm«ni«r « Swflerh Componr, iimitaa. Oar>^n<iqut. Onleria 


AVIATION WEEK, Jonuory 19, 1959 


FINANCIAL 


Missile Spending May Slow, Report Says 


New York— Missile growth in the fi- 
iHiicial sense may be reaching a level- 
ing oft point, indicates a report from 
Smith, Barnev dr Co., an investment 
firm often associated «ith aviation fi- 
nancing, 

Missile spending may have already 
iK'giin slowing down, the report said, 
pointing out that since Fiscal 1956 the 
vear-to-year rate of increase has been 
decreasing, 

Tlie report, sent to the printers just 
prior to recent missile csmccllations, 
noted that the Department of Defense 
was encountering increasing difficultv 
in obtaining funds to support parallel 
or competing missile developments. 

“Missile spending is no«' about one- 
third of the military (aircraft) shop- 
ping list," the report said. “Conserva- 
tive |)rocnrement polics' mav sec this 
nitio as an npnurd limit during periods 
like the present when 'border incidents' 
or 'local disturbances' or ‘police ac- 
tions' ate far more likclv than general 

It is no longer nsefnl to think only 
in terms of manned or unmanned air- 
craft. the report said, for men will soon 
be piloting s’chiclc.s such as the North 
•Vinerican X-1 5, which would har e l>ccn 
t-allcd missiles not so long ,igo- “Per- 
haps," it said, “the more useful distinc- 
tion lies between airaaft with piston 
or turbine engines and aircraft with 
rocket engines.” 

■fhe report commented on two |)rob- 
h'ln areas in the aircraft industry; 

• Renegotiation. Some rtfinciiienis in 
tlic renegotiation process were held 
probable, but there was doubt basic 
criteria would change. In effect taking 
issue with the industry's attack on re- 
negotiation, the report said that, as 
applied, the law hacl qllosved a return 
on csjuitv that compared favorably with 
many otlicr industries, .\ircraft manu- 
facturers base agreed tlie return on 
cquitv- has been comparable, but 
pointed out that the industry has tra- 
ditionally had a narrow equity liase. 
The industry has stressed profit margin 
on sales, which has been low. 

• Capital needs. Progress |)anncnt de- 
cline. increase in cost-plus contracts, 
and need to invest in special facilities 
and research have put a hcaw strain 
on the industrs-'s financial resources, 
the report said. 

''Several major companies have re- 
cently eomc to market with large issues 
of securities," the report said. "In it- 
self the volume of public financing does 


"However, this remains a contract- 
ing industry, subject to mercurial 
changes of fortiuic, and a heavy amount 
of ponnanont capital can sometimes 
prove embarrassing when the contractor 
runs out of orders. Nforc financing is 
probably nceessarv'. It is a trend to be 
watched carefullv (.\W July 7, p. 5-1). 

‘'Particularly important is the indus- 
try's enormous investment in commer- 
cial jet transports, an investment that 
seems to be in jeopardv bccanse of the 
weak financial conditions of the air- 
lines that ordered them.’’ 

I'hc hulk of the report was devoted 
to comments on specific companies 
from the investor’s point of view. I'hese 
included: 

• Beech Aircraft. Bcccli. like Cessna 
and Piper, was regarded favorably be- 
cause of its participation in the grow- 
ing business plane field. However. 
Beech's commercial outlook was held 
as unduly burdened with problems in 
military volume, which is 65% of its 
total sales. Cessna’s miUtarv volume 
last year was about 48% of sales and 
was considered more favorable: Piper’s 
sales were 97% commercial. 

• Booing .Airplane Co. Boeing’s very 
strong military prospects were noted in 
detail, but the report also pointed out 
the problems of the producers of large 
commercial tran.sports, 'llic 707 jet 
transport accounts for 51% of Boeing's 
52. S billion backlog, hut because of 
cost increases the company estimates 
it may not make much profit in pro- 
duction. 

• Fairchild Engine & Airplane Co. is 
another e'oimple of commercial trans- 
isurt problems. “Total orders for the 
t''-27 arc believed to amount to altout 
yO.” tlie report said, “hut the firmness 
of the orders depends on the financial 
strength of the local service aitlincs- 
historically a weak industry in financial 
trmis. At present it is doubtful that 
Fairchild will bre-.ik even on flic l''-27 
lirogram." 

• Curtis-s- Wright. About lialf its earn- 
ings at peak in 1950-57 e.imc from the 
Turbo-Compound engine for Douglas 
DC-7s and Lockheed Constellations, 
now out of production, "Curtiss- 
AA'right has virtually given up the aero- 
nautical and military fields in an effort 
to secure commercial business," the 
report said. "It is a tribute to Curtiss- 
Wright’s imaginative and versatile 
management that the company has 
successfully linked the pioneer names 
of Orville AVright, Wilbur Wright and 
Glenn Curtiss with the modern pro- 


duction of plastic items for underwear 
and inspection systems for railway car 

Backlog de'clincd from more than SI 
billion in 1953 to $346 million list 
March and was not reported in June. 
The report said the outlook is for 
furtlier divcrsificition, but is difficult 
at the moment to sec a definite prod- 
uct line developing. 

• Douglas .Aircraft Co. Douglas has 
been burdened by declines in iniUtarv 
aircraft backlog-down from SI .8 lii!- 
lion at peak in 1953 to S474 million 
last year— and development expenses on 
tile Douglas DC-8 jet transport with 
mote than SI 00 million written off bv 
mid-1958. With sales expected to de- 
cline this year, the report suggests 
avoiding tlie common stock at current 
prices. (Ibis view is not shared bv 
others on Wall Street. (One analyst 
pointcel out that Douglas mav have had 
all its Ixid news, and the dividend rut 
was lichind if. Thus the stock may 
.actually be entitled to a tcclinicil re- 
bound. > 

• Tliiokol Clieniical Corp. Noting the 
slowing of missile spending, tlie report 
advised cjircfiil consideration of tliis 
situation's po.ssihle effect on Thiokol. 
Granting the excellent technical and 
financial performance of the company 
so far, the report pointed out the cur- 
rent price of the commrm stock— about 
50 times current eatnings-may have 
more tliaii discounted the la^c grow th 
[jotcntial still in the company. 

Cherington Stresses 
Price Structures 

.Airline fare striictiitc. as opposed to 
fare levels, is likclv- to be ignored in 
the current General Passenger Investi- 
gation of the Civil .Aeronautics Board. 
Prof, Paul W. Cherington believes. 

Tliis is regarded as unfortunate hv 
Prof. Cherington, author of the Chcr- 
ington report on airline financing. In 
a new study of airline price policy' lie 
points out that changes in stnictnre 
might be more essential than changes 
in levels. 

Airline approacli to the problem lias 
been misysteiiiatic and that of the C.AB 
.sporadic and largely negative, he be- 
lieves. On the CAB credit side, liow- 
ever, lie points with favor to the 
Board's |)etmitting the initiative in the 
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MILITARY SYSTEMS CAPABILITIES 



Ford Instrument aero-space capabilities 



Wide experience in these uiCol new missile and aero systems equips 
Ford Instrument for major responsibility in the most advanced fields 
Ford Instrument Co.. Division of Sperry Band Corporation, offers defense 
agencies a background of 44 years' continuous experience in initiation, 
development and quantity produotion of mibtary equipment and weapons 
control systems. Today, in the dawning space age. Ford Instrument experience, 
as outlined in the illustration opposite, already encompasses a wide variety of 
activities in the forefront of this field. Notable are inertial guidance and control 
systems for the U. S. Army Ballistic Missile Agency’s bedstone and rupiTEB 
missiles, developed with abmb and manufactured by Ford Instrument; 
many guidance and control components on the Army's satellite-launching 
JUPITER c; navigational systems in wide operational use by the U. S. Air Force; 
and many highly advanced activities such as research into new types of inertial 
guidance systems for usaf’s wadc Weapons Guidance Lab. 






Ford Instrument ground systems capabilities 

New methods of attack on military problems require a wide range of engineering 
skills . ■ . mechanics, electronics, optics, computer technology 
New weapons and materiel are changing the techniques of ground warfare today as at 
no time in past history- The unique capabilities of Ford Instrument in automatic control 
and computer systems are being put to use in implementing and shaping new concepts 
of ground warfare. Some of these capabilities are shown in the artist’s conception below. 
Notable Ford Instrument experience includes; Development of a system for control of 
aerial drones for combat surs-eillance and reconnaissance; development of a computer 
for vehicle navigation in trackless wastelands; and inertial guidance and control for 
the UEDSTOXE tactical ballistic missile. 




Ford Instrument ground systems 

capabilities Include: 

1. Combat surveillance systems utilizing 
drone aircraft 

2. Vehicular navigation computers 

3. Inertial guidance and control systems 
for tactical ballistic missiles 

4. Safety, fuzing and arming devices for 
atomic cannon 


6. ComputHS and controls for ai 
craft guns 

7. Tank gun stabilization systems 

8. Mortar locating computers 




Ford Instrument naval systems capabilities 




nslrumenl has over four decades of experience in decelopment and 
dion of complex computer and control systems for V. S. Navy weapons 
implex equipment for all 
•r. Ford Instrument’s long 

U. S. Navy Iwgan with manufacture of one of the earliest 


phases of naval warfare — su 


computers for the Navy tebweb and tartah missiles, control rod drives and other 
instrumentation for atomic submarines, plus a wide variety of operational fire control 
equipment for naval guns and rockets. Some of these advanced tuival capabilities 
are shown on the panorama below. 





One in five Ford Instrument employees is 
engaged in engineering activities. Many of 
our top executives are engineers. Since a 
cruciBl part of the work of Ford Instrument 
is in solving engineering problems that 
have never been solved before— many of 
them, today, related to space conquest and 
exploration— advanced engineering talent is 
the most important asset the company has. 

. . . about Ford Instrument people 

Many of our engineers have more than 20 years’ 
experience. Yet it’s worth noting that the average 
age of the Ford Instrument engineering staff is 
only a little over 30. When you place your 
engineering, development or manufacturing 
problems in Ford Instrument’s hands, you 
are assured of a vital, flexible approach 
with solutions thoroughly checked 
and "debugged" by seasoned militaiy 
systems engineers. 



We invite you to learn more . . . 
Responsible agencies or industries, 
possessing the requisite security 
clearance and need to know, are invited 
to learn more about Ford Instrument 
military system capabilities. Ford 
Instrument Liaison Engineers are 
always ready tn discuss your new or 
special requirements, and will be glad 
to provide you with detailed 
information on speciflc 
project capabilities. 


FORO IMSTHUmEfiT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Ihomson Avenue, Long Island City 1, NewYork 


price area to remain with tlic airlines. 
Ihis freedom, he says, should be en- 
larged in the future and the airlines 
urged to use it, 

Forecasting j bitter coinpetitise 
struggle for traffic because of recent 
route awards and new equipment, Prof. 
Cherington urged more intensive and 
systematic marketing analysis bv the 
carriers, which has not been character- 
istic of them in the past. 

The last such critical period for tire 
airlines, the late 1940s, produced coach 
service, he said, hut its hit-or-miss de- 
sclopment took 10 \cars. Nosv the 
matching of price with classes of serv- 
ice is tending to become obscured, and 
the introduction of jet equipment may 
requite a third clas,s of fares. 111050 
might be first class, tegular coach and 
off-peak (houtlv, dailv or seasonal) 
coach. .\s for ilie rcgulatorv climate. 
Prof. Cherington made these points: 

• nioiigli CAB has often lectured 
the carriers on the need to look at fares 
and profits on a long run liasis, it has 
seldom done so itself. 


• luteiaetion between C.AB’s pricing 
policies and policies in other fields. For 
example, C.AB has rarely, if ever, in a 
loute case considered fate reduction as 
an alternative to certificating compet- 
ing carriers on the route. 

• Handling of pricing matters in cs- 
saitially an adversat)’ proceeding is 
open to question. 'Ilie C.AB staff's as- 
sumption of the role of defending the 
jHihlic interest may be pointless since 
the public itself is neset consulted as 
tn whether it would rather ha\c im- 
proved senicc at the same or higher 
tares or the same service at lower rates. 

One point the study makes is that 
xniall prices changes within a class of 
senicc lead to little change in traffic 
voKinie. Progress in the pricing field 
appears thus to demand considerable 
marketing im.igination on tlic catticr's 
part. .As part nf its rcconimendution, 
the stud\- urges that the canitts csbih- 
lish a price poliev staff to rei iow prices 
continually and help maintain an ade- 
(jiiate balance of marketing and financ- 
btg considerations in prieing decisions. 


Tight Market Hampers Airline 


Outlook is gloomy for llass-aii’s ta’O 
local senicc airlines because of com- 
petitive pressures in a market big 
enough for only one, .Arthur D. Lewis, 
president of Hawaiian .Airlines believes. 

Ilasvaiian, one of the two carriers, 
plans to convert its Cousair ?40s to 
tntboprop Convair 540s to compete 
with Aloha .Airlines which plan.s to biiv 
three Fairchild l’-27s, .Aloha last month 
formally changed its name from Ttans 
Pacific Airlines. 

Hawaiian can modify its Consairs for 
.ibout 5500,000 each, Lewis told the In- 
restment Socieh' nf Hawaii, or a total 
cost of 52.250.fi00. This compares, he 
said, with a cost of SSOO.OOO for a new 
l'-27 or 51,200.000 for a new Convair 
540. built bv Canadair Ltd. 

Lewis did not disclose wliicii con- 
version of the airplane miglit he used. 
.Allison has lx.-cu flying 15501 turboprop 
engines on an .Air Force C-151. Napier 
is offering an Klaiid const'tsion which 
would be done In Pac.Acni Fnginect- 
ing Corp. of Los .Angeles. 

Total inrestment bv both carriers in 
turboprops will be about Sfi million. 
Lewis said. 'Iliis alone will mean in- 
creased subsids' of 51.400,000. which 
represents an increase of 20% in the 
tohil passenger revenues of Ixith intcr- 
1‘land carnets for 1957— a large sum to 
be raised for this purpose alone either 
bv higher fares or subsidy, in Lewis’ 
opinion. 

'■'[Ticre is no que-stion in my mind 
that if competition continues hehreen 
lire two inter-island carriers.’’ Lewis 
said, “both carriers will need subsidy 
in large amounts and for a long period.'' 


Merger attempts have been tried. 
Thev tanged from pure merger witli a 
stock exchange to an offer by Hawaiian 
to purchase the assets of .Aloha for cash. 
The attempts failed. 

liitvr-island traffic is growing at a 
slow rale. Lewis said, and the rate of 
growth is falling. AA'aikiki sisitors arc 
increasing, but the iHTCcntagc going to 
other islands in the chain is declining. 
Lerr-is said that Hawaiian is not op- 
timistic about future traffic growth. 

“’The airline industrs in Hawaii is a 
depressed indiistrs’,” Lewis said. “This 
is so hereause the market is small and 
docs not h.nc the dynamic ch.iractcr- 
istics needed to support a duplication 
of scrsicc by two catriers. Since the 
sersice bs tlie second airline was in- 
augurated in 1949, there base been sub- 
sidy parinents of 55.455.000 to the 
two airlines; yet es'cn so there has been 
an aggregate o])erating loss of 5167,000 
for the lO-ycat period.” 

The consequent outlook, with .Alolia 
forcing re-equipment by both carriers, 
affords little pro.spcct for profit, Lewis 

Martin Gets Production 
Contract for P5M-2 

Baltimore— The Martin Co. has re- 
ceded a S25 million Navy contract fot 
production of P5M-2 anti-submarine 
warfare se-.iplanes. The P5M-2s will be 
equipped with a new submarine detec- 
tion system prolmbly jezebel tad.ir- 
sonar equipment, French government 
also has contracted for a number of 
P5M-2 aircraft. 




PUMP 

PRIMERS 


“What? One Pttmp 
For Several Jobs?” 


The first time we offei-ed to build 
several pumping functions into 
a single housing with a single 
shaft, a leading manufacturer ques- 
tioned our ability to do it. That was 
many years ago, when systems de- 
signers ivst getting acquainted 


laptahility 
of Gerotor pumps. 
Since then, we have 
designed ami built 
many inulti-func- 
■' m Gerotor pumps 


for 






engine and 
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Minuteman Site Poses Critical Challenge 


By Iniiig Stone 

Lps Angeles— I'irjit true "|3iislilnittmi” 
weapon sj'stcni. Air I'orcc's liuge solid- 
propellant Mimitcinuii iiitcrcontuicntal 
ballistic missile project, is facing dc- 
sclopincnt of its most critical phase; 
ground cnvironniciit. 

0\ cr-all concept for this wca))on sys- 
tem is extretiicly simple, with Miinite'- 
inan ICBMs almost instantaneously 
ready to blast out of underground silos 
hard-based in strategic locations of the 
U- S. But the ground cn\irmiment de- 
tails to ninhc this pushbutton retalia- 
tory potential possible will be the great- 
est technical challenge of an\- weapon 
looming on the desclopnicnt horizon. 
By comparison, the missile will he 
a simple and inexpensis'c item. 

Scheme for an almost imnlnerable 
system to permit this fast retaliation is 
of over-all intricacs'. The tremendous 
problem will be refinement of the ss-s- 
tem scheme into interrelated details 
which ssill permit the very high reliabil- 
ity requirement involved in truly effec- 
tive retaliation, which could mean the 
difference between simisal and exter- 


llictc’s no doubt that top reliability 
can be attained. Ability to achieve it 
is a\-ailable— no '‘hrc-akthrougir’ will be 
rcrjnircd, merely a huge, intensive ana- 
h'ticil engineering job. But as iu aiiv 
project, compromises will be involved. 
In the ease of Minuteman, these com- 
promise factors will depend on monev 
available, talent apportioned to the 
ground environment phase, and time- 
scale to achieve o|)crational readings. 
Some observers feel that ability to 
create an effective ground environment 
plan for a reasonable expenditure of 
money will be tlie most deci.sive factor 
in the entire Nfinutcnian program. 

Experience amassed vvitli liquid- 
fueled ICBNis indicates that the Min- 
uteman weapon system could be 
brought to o])cratinnal stato.s within the 
same period as for a weapon such as 
the Atlas, which was put under con- 
tract in January, 1955. and mav achieve 
strategic readiness sometime in 1959 
or early 1960. 

Contracts for Minuteman— engines 
( I'hiokol. Acrojct.-Ceneral) nose cone 
guidance (North American ,\utoncfics 
Divisionl, and assembly and test 
iBoeingl— have only recently been let 


so that, by comparison, weapon system 
readines.s may be projected for some 
time in 1962. But some observers feel 
that intricaev- of the ground environ- 
ment development will not permit 
establishment of tliis time scale as a 
true target unless the highest prioritv 
and effort is put on this development 

in'initial analysis of the Minuteman 
system, tendency probably was to lean 
tovv-ard the idea of having a separate 
ground environment contractor. But 
vvitli continued study of the sv-stem and 
initial development of its components, 
more light has iKtn shed on’ the inter- 
related functions of the ground environ- 
ment contractor, the assemblv and test 
contractor, and .\ir l-'orce’s Ballistic 
Nfissile Division, which is the coordi- 
nating military agency. 

Reappraisal or the situation now 
leads observers to believe that the 
ground emironnient phase might best 
be coordinated among the various 
prime contractors, mainlv' with the as- 
sembly and test coiytractor. 'Ibis ar- 
rangement probably will result in some 
of those companies vvhicli had hoped 
to be considered for the job of sepa- 
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rate ground environment contractor to 
team as a subeontractot with the as- 
sembly and test contractor for dovclop- 
nicnt of ground enviiomncnt instalb- 
lions and equipmeiit- 

Ramifie.ition of the ground environ- 
ment phase poinl.v np the necessity of 
development of the various factors in- 
volved concurientlv with dcvcloiimcnt 
of the missile itself because of their 
fundamental interrelation. 'Ibis means 
that over-all planning for the coinpro- 
licn.sive environment must be coordi- 
nated as early in the program as pos- 
sible if delavs and mismatching ate to 
be avoided. 

Development Factors 

Development of ground environment 
will involve such factors as; 

• Assembly and test facilities. 

• Silo design, 

• Features to aeeommodate missile- 
silo interaction effects. 

• Misccllaucons iuvt;iIlations. 

• Link systaii, iiiv olving functions re- 
lated to command, commuuicatious, 
display, control, etc, 

• Checkout, maintenance, and train- 
ing. 

Ability to im.vh development in these 
and other relatexi areas will, of course, 
depend on financial .support .Minute- 
man is given. Not yet on a national 
prioritv Msis, program ncverthcles is 
top priority effort of the Ballistic Mis- 
sile Division. Initially, about S259 mil- 
lion was supposed to have been tatted 
fot the program, but only about S59 
million was fumieled into the effort. 
Indications are that mote money is 
soon scheduled fot the program-per- 
haps S90 million. 'Ibis funding would 
applv to com|Hiiient and subsystem de- 
velopment, since BMD has had no "go- 
ahead” for tlic operational missile. 

Minuteman is Isciiig advanced as a 
ptoductiou engineering design, putting 

ballistic missiles. This means that 
Minuteman makeup will approximate 
the operational missile from the start. 
This approach is in keeping with the 
philosophy that many missile flight 
tests are not economically feasible, and 
that when the missile is initkiliy fired, 
about 90.W of its makeup vvill comprise 
opemtional-fype units. Operational 
"bugs" become "fix" problems but 
these arc less of a headache than simu- 
lating the design, then sifting and ap- 
plving a mass of test data to achieve 
the final design. 

Minuteman project contemplates 
onlv one basic version of the solid- 
propellant missile— three-stage config- 
uration. Idea originallv was circulated 
that Minuteinan would embody the 
"Tinker Toy” concept— that it could 
serve as a two-shige- intermediate range 
ballistic missile, and by the relatively 
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Republic is the world's largest 



STAINLESS STEEL...for heat resistance-TITANIUM... 



producer of Missile Metals 



Many types of missile metals are required to meet the 
severe demands of the space age. Metals to resist heat, 
to reduce weight, to add strength. Production of these 
eight weight metals is a Republic specialty. 

Stainless steel protects missiles and rockets from 
the searing heat of air friction. Titanium alloys offer 
the highest strength-to-weight ratio of any construc- 
tion metal. Republic produces both of these metals in 
billets, hot colled and cold finished bars, plates, sheets, 
and strips. 

Republic Alloy Steels are continuing to play a prom- 
inent part in the development of operating and struc- 
tural parts free from excess weight, yet tough and strong 
to withstand shock, impact, strain, and \ ibraiion. 

As rapid development in the missile held increases 
demand for these high-strength, select formula steels, 
Republic is keeping pace through research and new 
production facilities. 

Republic metallurgists and engineers will be glad 
to work with your personnel in developing the most 
advantageous use of Republic Stainless Steels, Titanium 
and Alloy Steels- There's no obligation. Check and 
mail the coupon if you would like a Republic specialist 
to call at your plant. 


aeauBiic’s ncw hioh stiENSiH powdm. tvpi hsssso. 
opens the woy for sinterings for higKiystraised ports inoircroft 
and missiles. Typo HS 6060 con bo used with emitting oper- 

60,000 psi ot 6.4 danslly oi slntored, and 100.000 psi hoot 
IsMcsoftertintering — toss than ,000 inches per inch shrinkogo 
Hes up to and including 12 tons, or mutllplos Thoreof. Moil 


for weight reduction republic 
strength steel (^> 



RIPUBLIC STEEL CORPORATION 
DEPT.AW-A29S-A 

14«1 REPUBlie BUIIPING • ClIVELANO I, OHIO 

□ Suinless Steel DAlloy Steel □Tiieniuoi 

□ Stainless Steel □AlJoySieel GTitanium 






□ TypeHSeOeo 
Iron Powder 



The Smallest, Lightest and Finest in VOR/LOC Equipment 


for business and airline aircraft. 

For further information write ^ 

Bendix Radio Division 


simple prueess of .sucking a tliiid stage 
on it. convert the unit to ,ni ICB.M. 

riiis appiiych is not cunsirlcrcd 
feasible, ve-as ner er pushed, and Mimitc- 
inan will teniain a basic tliree-st.ige 
ICBNf Mim.tcinan will, howeser. 
icliic'c many of the solutions reqiiiied 
for an advanced solid-propellant 1 RH\I. 
and it would l>c a relatively eas.y last 
to scale down Mimiteinan to a two- 
'tage configuration to CTcate an inter- 
mediate range mis.silc. 

.\t ptesent-statc of development there 
is only .1 nominal design— a stage of 
development from which departure is 
made tor the operational missile. 'Hiis 
means that though the nominal design 
is an initial effort, it is neverthclc.ss a 
realistic incorporation of all factors 
from which refinanents stein to create 
the oper.ition.il missile. If cvervthing 
would check out according to espeeta- 
tions, the nominal design would be- 
come the openitinn.d configntation. 
'llieoretically this is possible, but do- 
selopment eseperience is against it. 

Minuteman missile is bv no intcT- 
preftition a limited configuration. One 
of the basic elements of tire \limilc- 
man system is tlie const-.mt envelope 
concept whicb will pennit incorpor.v 
lion of growth factors- Ultimate design 
projections will not wait until design 
refinements arc indicvitcd, hiil will al- 
low for them initially. General siring 
study has been completed and has con- 
sidered what growth will be in the 
various areas of the system. As a result, 
Minuteman design logically is tending 
to be oversize and overweigbt, but this 
approach will save time and monc'v. 

Constant Upgrading 

niere will be a constant upgrading 
of operational effectiveness. Even after 
the design is frozen, iinproveincnts in 
missile com])onents will W able to be 
cranked into the configuration. Kven 
handling equipment and a fixed struc- 
liite snUi as the underground silo will 
be ]jrojcctcd to accommodate mivsile 
elianges. 

Development work in Mimitein.in 
timetable now coiu|jrisos labor.iton and 
ground tests of components and sub- 
systems which constitute the design 
elements of actual hardvv-.ite. niese de- 
sign elements must be proved fcusihle 
to detenninc whether the total system 
is feasible. 

fn the solid-propellant rocket engine 
category, initial work began as feasibil- 
ity studies and havcgradiuited into tests, 
vvfiich have been conducted for a con- 
siderable period of time. Design ele- 
ments of the |)ropulsion system have 
licen checked out at lliiokol’s plant in 
Huntsville, Ala., with very successful 
results- One of the units in these tests 
has been the largest solid propellant 
engine ever fired. This povvcr|jlant 


duplkvilcv many of tlie design features 
c.f the specific engine projected for 
Miuuteman. I'liongh Iberc have been 
no disclosures of specific cluiractcris- 
tie> evaluated, it is logical to assume 
that the tests have been ciiiiccrned with 
propellint fnrimilatiims. flame temper- 
atures, and specific impulse values. 
Propellants undoubtedly arc av-ailablc 
which, even at this stage of develop- 
ment, arc considered ade-quate to mc'ct 
jirescnt specifications, but it is certain 
that .Minuteman is counting on using 
Iselter propellant fonmilations as thev 
comc along in the nonnal course of 
development Ircforc the missile becomes 


Propellant will be a east eliarge. Ex- 
])criencc indicates that differential ex- 
IJiuision between grains and case will 
not present too formidable a hurdle. 
Charge esscntialiv will be .1 "mbberized” 
mass-a homogeneous mixture of fuel 
and oxidizer pins additives to impart 
special properties. Key ingredient.s of 
tne charge, tlie.se additives control 
phvsieal cliaracteristics, bnming rates 
and flame temperature. 

Method of thrust tennination prob- 
ably will be built into the solid propel- 
lant rockets, and experimental work in 
this field rapidiv is whittling this con- 
trol problem. 

Despite the extensive progress wliicli 



to: dues/ yierov/asAjex/co.S.A , for their ex- 
cellent inservice maintenance and for their confidence 
in our overhaul facilities. 

and to: Research, for creating a quality turbine com- 

pressor with built-in reliability. 

SERVICE IS OUR BUSINESS -and we conduct it in one of 
the world's finest facilities for the repair, maintenance and 
overhaul of aircraft turbine compressors. 

_A.ircraft Turbine S^^vice, Inc. 
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lijs Ixi'ii m^idc in sulid propellent dev’d- 
Dpment. tilt rocket engine probably will 
be the longcut lead time item to meet 
tile final iniiisile ipecifications, 'ITiis in 
no way indicates a lack of optimism for 
progress in this field, hewitse data indi- 
cate tliat there are no imponderables in 
the propulsion deselopincnt program, 
Size of tire solid-propdliint engines may, 
honi-ver, pose a diflicnlt problenr. Spe- 
cial facilities niar he tecniircd for pro- 
duction of these huge solids. 

•Xu-siliary power nnits for Minutcnian 
missile probably « ill be dcr cloped along 
one of tuo alternate approaches. One 
scheme is to itse the same t\pc of pro- 
pellant as used in the main engiite, to 
drire a gas turbine. This methotl is a 
rdativeh simple approach but involves 
;i weight penalty, .\nothcr possibility is 
to ntiliae gas bleed from the basic solid- 
prn]x.'Ihint rocket engine. This approacii 
is more difficult but involves carrying 
less hardware, itcirce prolwbh would Ix; 
used if gas bleed from .solid propellant 
burning proses feasible. 

.\uxiliary power units arc the re- 
s|]onsibility of the eirginc coirtractois, 
and no backup effort in this area is 

Relotive SophistieaHon 

There has been considerable conjec- 
ture concerning relative sophistication 
ol the .\ii Torce Miniiteinan ICBM 
.md N'asT Polaris IRBM. Similarities 
exist, but Polaris miglit be considered 
an carly-day sersion of solid-pro|jdlant 
ballistic missile techniques, which neces- 
sarily imnives eom|jromiscs to meet thc- 
pecnliar ensironment of submarine op- 
eration in which tlic ctcw must lise 
with the missile. In its present resoardi 
and development configuration, Polaris 
doesn't cqiuil the sophisticated projec- 
tions laid down for Mimitemaii at this 
tinie, observers feel. 

Obviously there slioiild be consider- 
able coordination between the two serv- 
ices with respect to basic solid-propel- 
lant ballistic missile progress, but 
neither program has moved far enough 
to aid the otlicr matcriallv. Coordina- 
tion nndoubtcdlv will becoine closet as 
designs move toward operational goals. 

Sites for Minutcnian launcTiings 
ncassarily will be spotted in remote 
areas. These sites conceivably cmrld be 
in various types of relatively inaccessible 
terrain such as desert, wooded sections 
or in mountain foothills. General con- 
ception of "hard" launch Ixise envisions 
an almost invulnerable underground 
silo to house flic missile, but docs not 
rule out the possibility of putting a 
vertical tunnel in the foothill ari-a of a 
mountain which would constitute a 
natural ‘‘hard” site for Minuteman. 

I'easibility studies alreadv liavc been 
conducted for Minuteman sites. Vari- 
ous geographical areas in the U-S. 
have been considered to sec if flicv 
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Perception 


Looking lor an electronics organiration with an intuitive grasp 
of your requirements? Consider BJ Electronics' decade of ex- 
perience gained in successful development of such diverse 
products as: Vibrotron transducers and accelerometers, radio- 
frequency test instrumentation, atmospheric sounding rockets, 
mobile radar test vans and Northam miniature magnetic tape 
recorders. Here's a well-equipped, highly creative engineering 
team able to fulfill your specifications without losing time or 
sacrificing quality. Consider your problems, then. ..consider 
our perceptive ability to solve them! Write for fac' iues 
brochure. BJ Electronics, Borg-Warner Csrporation, 33dl New- 
port Boulevard, Santa Ana, California. 





Offering Ihe re- 

placement matket Improved performance in 
an airplane of medium price. 



I . conventional landing gear for sfiprt, ipugfi 
J ' fields, and also adapted to use ski! or floats. 



filgti-perlormance airplane of medium price. 



Model aiQC ... Tod of Ihe 
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would fit the Minuteman r»ncept. but 
no specific areas have yet been firmed. 

Silo sites selected for Minuteman 
probably svill accommodate only one 
missile so tliat in the event an enemy 
attack knocks out a site, only one unit 
of retaliatorv potential will be affected. 
Separation of sites will depend upon 
projections of enemy attack capability— 
not only .nbility to get through defenses 
but also destructive capacity of dcliseted 
warhead. 

Numerous schemes have been con- 
sidered to coordinate Minuteman mis- 
sile. manufacturing and assembly sites 
with launching sites, considering logis- 
tic and safety factors involved, hlost 
feasible solution probably would be to 
have missile components fed into a 
final assembly point in a relatively re- 
mote. inaccessible geographical spot 
ccntrallv located witit respect to a cir- 
cumscribed area of launch sites, so that 
missiles could be fed to a large number 
of use-points in much the same pattern 
as spoites radiate from the hub of a 
wlicel. 

Missile Transportation 

Mode of transportation from final 
asscmblv to laimcli site probably has 
not yet been firmed, but because of the 
remoteness of Minuteman firing sites 
it is logical to assume that airport fa- 
dlities will not be snfficientlv near to 
permit direct airlift of missiles to the 
point of use, even if this were feasible 
from viewpoint of weight, size and 
safety constderatinns. This means that 
there necessarily vv ill be some portion of 
transportation whicli would involve use 
of roads or rails. 

Minuteman sites probably will be un- 
attended. Tltis isn’t because bases will 
be cold, inert installations, since a cer- 
tain amount of environmental input will 
be required to maintain a readiness capa- 
bility, But remoteness of sites and in- 
herent built-in protection of silo will 
minimize the need for troops on guard. 
Also, troops would require housing and 
supplies. It would be desirable to 
eliminate need for attendance bv per- 
sonnel, since introduction of the human 
ftictor brings with it a reliability hazard. 

Manned bases also make spotting a 
missile location relatively simple, al- 
though this would not be a major con- 
sideration, because once an installation 
becomes fixed, it is virtually impossible 
to cloak its existence. But unmanned 
sites necessarily introduce the require- 
ment for complete automattcih- and 
the ultimate in remote control, to main- 
tain instant retaliatory capacity. All 
these considerations indicate the colos- 
sal ground environment job to ensure 
top effectiveness of the system. It’s logi- 
cal to assume that decoy installations 
also will be included, introducing an 
additional complexity factor. 

Transportation by truck or flatcar 
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In.the^Cessna.Line 


its CONTINENTAL 



• The owner of every Cessna oirplone benefits not only 
from its builder's unsurpassed experience in airframe desigrr 
and construction, but also from Continental’s pre-eminence 
in the field of aircraft power. All seven models in Cessna's 
line, from the economically-priced 1 50 to the 5-ploce twin- 
engine 310C, offer the plus value of the engine that has 
long been pilots' first choice. Continental has earned this 
preference solely on the basis of performonce. Today, os in 
the past, every major flying record* at the utility aircraft 
level is Continental-held. 
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SOME REASONS WHY THE T58 IS EASY TO MAINTAIN 





HOW MODERN ES POWERPLANT HELPS PROVIDE . . . 


Most Payload Capacity, 
Highest Performance Capability 


GENERAL ELECTRIC TSS's GIVE NEW VERTOL 107 GREATER CAPABILITY 
THAN POSSIBLE WITH ANY OTHER AVAILABLE GAS TURBINE 


The U.S. Army’s recent announcement 
that it had purchased a quantity of TS8- 
powered Vertol 107 (YHC-1) helicopters 
was further evidence of the growing trend 
to employ the General Electric T58 when 
seeking the powerplant which provides 
helicopters with highest performance 
capability. 

What makes the T58 so attractive? 
Compared with other gas turbine engines 
in its class, the twin-T58 powerplant 
gives the YHC-1 al leosl . . . 

18% MORE INSTALLED POWER— The 
T58 is guaranteed to deliver lOSO shp. 
7% LOWER SPECIFIC FUEL CONSUMP- 
TION— The T58’s SFC rate is guaran- 
teed at a low 0.64 Ib/hp-hr. 


300 LBS. LESS ENGINE WEIGHT, PLUS 
INSTALLATION WEIGHT SAVING— The 

compact TS8 weighs only 271 lbs. 

These outstanding features of the TS8 
make it the engine with the highest 
power-to-weight, lowest SFC of any 
turboshaft flying today — the only gas 
turbine now available which provides the 
Vertol YHC-l with; 

OUTSTANDING RANGE AND PAYLOAD 

—Light weight, high power, low SFC of 
T58's give YHC-1 increased range, added 
cargo- and passenger -carrying capability. 

SUPERIOR HOT DAY AND HIGH ALTI- 
TUDE PERFORMANCE— Twin TSS's have 
"reserve power" to operate at higher 


than standard temperatures and altitudes 
without offloading payload. 

UNPARALLELED ONE-ENGINE-OUT CA- 
PABILITY— Even with one engine inopera- 
tive, YHC-1 will still be able to continue 
missions with the power available from a 
single T58. 

In addition to these operating advan- 
tages, TSS’s are designed for fast and 
easy maintenance, minimizing helicopter 
“down-time." When T58-powered Vertol 
YHC-l’s are delivered, they’ll give the 
U.S. Army a full-time airborne mobility 
never before possible with rotary-wing 

For new brochure, "What Does Engine 
Weight Mean in Dollars To Helicopter 
Operators." write to General Electric Co,, 
Section 233-19, Schenectady 5, N, Y. 
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Portable Pyrometer Indicator 
Does Many Jobs 
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Cable assemblies by BENDIX 

Specialized designs for the most exacting requirements 


The versatility of design and reliability of performance 
offered by Bendix* Caljlc Assemblies result from over a 
quarter century of precision manufacturing in this field. 
Our outstanding research and design facilities are avail- 


able for custom designing cable assemblies to meet your 
specialized requirements on each insiallaiion. Caljle as- 
semblies shown are typical Scintilla Division developments 
in cabling for aircraft, electronic and missile applications. 



SCINTILLA DIVISION 
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llu. missile to lake the bkst. tibr.itinn 
and beat of exhaust to niitiimizc inter- 
•icHon effects between silo n-alls and 
missile itself, hceatisc of the danger of 
damage to missile skin itnd component.s 
Another ap|)tOiicli wotild be use of ex- 
haust litnncls Ictiding friiii' the pit lx- 
low the missile to the surface to ensure 
fast blccd-oR of pressure and hetit of 
exhaust. 

Personnel from .\ir I'oicc's Ballistic 
Missile Division also har e Ixcn evaluat- 
ing, with tough experiments, the fcasi- 
bilitv of the silo ensironment for solid- 
propellant rocket firings. These tcst.s. 
eondttefed at Eduards AI'H, Calif,, 
have utilized concrete pits (silos) in- 
strumented along the svalls to record 
blast aod heat effects during rocket lift- 
mits. Tlicsc runs do not innrh' appro.xi- 
mate conditions which would lac in- 
solved in actual .Miiuitcrnan firings, but 
sciTc to produce Ixisic iita nliicli cao 
be inferpated to indicate the order of 
niagnihidc of the lamich phentmiciia 

Maintenance Factors 

Maintenance aspects of the missile 
as it sits in its hole, with its gyro preset 
and running slmvlv. with giinltals 
locked, will he a \ery critical factor. 
ITsc situation may he compared to a 
\'cry accurate, sen sensitise watch, with 
its spring wound but imrclcased, in a 
hostile cnvironmcnl. Silos or other in- 
stallations housing the missile will re- 
quire precise tenipcraturc and hiiiiiiditv 
control to ensure an even atmospheric 
environment exists regardless of exter- 
nal sveather conditions, so that missile 
components Gin retain the designed-in 
reliability for instant readiness. 

Proper atmospheric ensironment in 
the silo probabls- also will be a decisis c 
factor in controlling |)ropellaiit's cftec- 
fisc life as missile sits in its underground 
shell. 

Propellant will age, and if it docs 
not base required plnsieal and chemi- 
cal characteri.stics. tlio missile will be 
as incffe'ctb't as if some other system 
component performed at only a frac- 
tion of its efficiency. 

Es'cn under most favorable condi- 
tions, propellant (and otbet system 
components, as well) will base a stor- 
ability limit, which will impose a bur- 
densome maintenance requirement on 
the Qi'cr-all svstem plan. Since it will 
not be feasible to accomplish replace- 
ment of individual rocket stages, or 
most other components, in the silo or 
abos-e ground at the remote site, flic 
missile as an entire unit will be pulled 
from the hole and replaced with a fresh 

This will he done on a constant-ro- 
tation basis at an intcnal which prob- 
ably will be determined by the life of 
the solid propellant. Tliis may run as 


GULTON SHOCK AND VIBRATION DATA FILE 

How to simplify measurement 
of shock and vibration 
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Gulton Industries, Inc. 
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How 


Titanium 


licks the weight bogey 


components , 


. A STUDY IN MACHINING SUCCESS 


Torfnv's aircraft component manufacturers are getting squeezed from tuo directions: 
Weight allowances of complex parts are being drastically reduced . . . but redesign costs 
to shave off a few ounces of excess “fat” cannot be written off in the short-run orders of 
the current market. 

W'hat can the manufacturer do? Should he trade profit for good ivill. or should be simply 
give up- and yield his position in a market ivith such excellent potential? 

Titanium Metals Corporation of America has found increasing case-history evidence, that 
an economically sound compromise exists: Substitution of titanium for heavier materials, 
on a volume basis. The results: a lighter assembly; elimination of redesign costs; and tio 
extensive equipment purchase or modification. 

Best news of all, the finished product can be marketed competitively. Here's the proof: 


There’s an old cheslnul, held over from several years 
ago. that titanium is next to impossible to machine. This 
belief goes back to the time when fabricating techiiitjues 
for this new material were still being developed. Today, 
though, the picture baa changed: 


. . prefer machining titanium to . . . stainless steel . . 



Cadillac Cage Company. Warren, Michigan, has sub- 
stituted Ti-73A titanium for a high-nickel alloy in valve 
housings designed for North American Aviation's A3J 
Navy attack aircraft. 

Titanium combines the properties that ordinarily re- 
quire a aeries of materials, Lightweight titanium is 
non-magnetic, corrosion-resistant and retains its great 
strengths from — 300*F to -HOOO°F. What does lita- 
niutn mean to Cadillac Cage in production of valve 
housings? 

Weight saving: lb. Size of contract: 8100,000. 

Project Engineer Robert Moffatt slates; “Our sltop 
personnel actually prefer machining titanium to some 
grades of stainless steel. And the use of titanium has 
added no more than 5% to lO'/o to the final cost of tlie 
valve.” 


. . ease in machining . . . competitive with plastics . . 

Fischer Machine Company, Philadelphia, Pennsylvania, 

to 0.0002'' on Vi-ounce turbine wheeU:!!" i" diameter, has enn- 
Iracls for 860.000 in titanium parts. 

The turbine wheel, which actuates the generator in Philco’s 
l.i.3-pound Sidewinder missile, reaches speeds of 60.000 rpm. in 
a fraction of a second. 'Fhe iipplication calls for a low density 
malerial wilh great streiiglh anil heat resistance. Fischer employs 
annealed Ti-6Al-lV ( 130.0(XI psi tensile: density 0.163 Ib./cu. 
in.) for the job. 

General Manager John Sutton says: “Recent price reductions 
and our ease in macliining have combined to make ihe prices of 
our turbine wheels competitive with machined plastic wheels. 
There is. of course, a price difference — bul that's more than 
settled by titanium's vastly .superior performance.” 



. . . titanium helps hold rotor weight to 20 pounds . . . 

Cenerai Electric Company. Lynn, Massachusetts, has intro- 
duced a new concept in electrical power generation which com- 
bines the generator and turbine into a single self-cooling unit. 

It’s called the Turbonalor. 

Turbine and rolor — holh on a common shaft — operate at 
24,000 rpm. Titanium .substituted for steel in lop slicks and 
retaining rings enables GE to hold rotor weight to 20 pounds, 
and achieve efficient turbine speeds, because non-magnetic 
lilaniiim can withstand high cenlrifugal forces. 

John W. Harrison, project engineer, reports: “'The Turbonalor 
cuts package size ,S0'< and cost 20'< from conventional turbine- 
generator svsiems. It’s versatile and can be used anywhere there’s ^ 
a jet engine.” 



Th... findings highlight two things: Ihe growing con- 
cern of airframe makers over weights of purchased 
parts; the feasibility of constructing wilh titanium, in- 
stead of redesigning to combat excess weight. 

The key to effective use of titanium lies in overcom- 
ing ingrown fears relative to machinitig. 

For example, titanium has a low work-hardening rate, 
low coefficient of friction, low shearing force and free- 
dom from notch sensitivity — all contributing to its 
relatively good machinability, 

Comnicreiaily-pure grades (Ti-55A, Ti-6SA. Ti-7.3A) 
in general, machine similar to the 300-series of stainless 
steel. Alloy grades |Ti-6Al-4V. Ti-7Al-4Ma, Ti-155A, 
Ti-3Al-2.5Stil are similar to the 400-scries. 

Use of sharp tools (replaced at first signs of wear), 
high feeds, slow speeds, and liberal amounts of coolant 
enable fabricators to achieve economical production 

Titanium Metals Corporalion of America is always 
ready to help you take full advantage of lilaniuni’s excel- 
lent combination of design properties, by providing a 
steady flow of information on fabrication lecltniqocs. 


and maintaining a referral program by which prime 
contractors may locate component manufacturers of 
demonstrated ability. 

tracts and eslalilish your firm in the long-term future. 
Contact the TMCA sales office in ihe city nearest you 
for further information on how titanium can help you. 



TITANIUM METAliS 
CORPORATION OF AMERICA 
233 Broadway, New York 7, N. Y. 
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A Poke Heme contoet connector thus consists ot individual circuits which 
may be strung through bulkheads or branched from different electrical 

facturing breaks in circuitry are assured; the number of steps in wire 



AMPHENOI. ElECTROHICS CORPORATION 
CHICAGO SO. ILUNOIS 



liieli as tlircc years, depending on pro- 
pellant development. ITiis inc-.ins that 
all other components probably will be 
designed to have a reliability sptin at 
lust equivalent to this interchange in- 

Procedurc for pulling of the “dated" 
missile and substitution of another for 
it in the hole, all poised and ready to 
go, will probably he streamlined to be 
done in a fraction of a day so that 
total effectiveness of the mtaliation 
force will be cut for only a short period 
of time. 

Eren though the servicing scheme 
u'ill pros ide for substitution of the com- 
plete missile, it’s logical to assume that 
some preventive maintenance will be 
applicable to some of the installations 
on a periodic basis, such as pulling one 
black box of a specihe t\pe and sub- 
stituting another, merely to “play it 
safe." ITris is because, esen though 
definite deterioration time standards 
will be established for these compo- 
nents, a check on this “aserage life 
time" might still be considered manda- 
fotv to ensure an "always-ready" status. 
Site Responsibility 

Considering the efficicncs- demon- 
strated by commercial organizations in 
the field of maintenance, it may de- 
\elop that the assembly and test con- 
tractor or some other commercial or- 

f anization will be gi\en responsibility 
ac missile replacement, maintenance, 
inspection of parts and return to the 
original manufacturer for servicing. 

Unlike the Atlas and Titan ICBMs 
and 'Ilior IRBM, which will ha\e at- 
tendiinfs around the clock at the 
operational site, the unattended Min- 
utcnian silo at its remote location may 
cs’cn h.i\e a built-in interrogation sj-s- 
tem to ensure an always-ready status 
for the missile. This type of system, to 
be of utmost effectiveness in checking 
out a poised-to-fire weapon, probably 
should not only gise a "go" or "no 
go" answer, but incorporate, as well, 
the capability of indicating the specific 
trouble. If would only be a matter of 
engineering refinement as to how far 
into the svstem the trouble shooting 
capability could reach. Activated from, 
and displacing its answer at. .i remote 
manned control station which might 
have a multiplicity of sites under its 
buttons, this type of interrogation sys- 
tem would be tremendously expensive, 
but not incapable of being included in 
a master plan for the entire Minute- 
man system, since this plan has not 
been fbrmul.ited in detail to reveal all 
the ramifications for an instantly rcadv 
clctcrren t-system. 

•Analyzing the paradoxical situation 
of the enormous svstem complexities 
involved in achieving the basic sim- 
plicity of the unattended, pushbutton- 
fired Mimiteman, it may be logical to 



New Gilfillan electronic brain insures air safety! 


Latest product of Gilfillan creativity is an electronic brain, an accessory to 
CCA. It measures, in three dimensions, the earner position of an approaching 
aircraft in relation to the final approach to the runway. The Gilfillan electronic 
brain then activates a word phrase storage drum, which sends standard voice 
commands to the pilot so that he may keep his aircraft on the Ideal glide palh 
and approach course. The result is greatly improved safety, accuracy and con- 
sistency of the aircraft's final approach. 

The operator's function in this new flight safely development by Gilfillan is 
that of a monitor. Automatic voice is adaptable to any language and no addi- 
tional equipment is needed in aircraft. 

Gilfillan's 46 years of experience coupled with creative capabiliiies in the fields 
of Air Navigation, Electronic Countermeasures. Missile Systems and Instru- 
mentation. Radar Trainers and Ground Support Equipment, are available for 
complete research, development and production in these fields. 

Seven CilfiUan Plants in Southern California / Heat/guariers: ISIS yenice Blvil.. Los Angeles, California 








assume that, if the road-bridge-truck 
problem of transporting the heavy mis- 
sile is solved, planners might consider 
a completelv mobile capability for the 
missile. In this scheme, the missile 
conceivably would be fired directly from 
the transporter (truck or fiatcar). 

Adr’antage would be that the weapon 
would be less vulnerable to enemy pin- 
point attack because of its mobility, 
since the transporter would change its 
location periodicallv. Crew which 
would be operating the truck (or flat- 
car) would have assurance that the 
missile always would be under surveil- 
lance. and perhaps some additional re- 
liability would be cranked into the 


system if this ererv were equipped to 

rform a reasonable amount or black 

X servicing. 

If this mobile launch scheme were 
implemented at all. it is likely that it 
would he used to supplement the basic 
fixed-base (silo) plan, so that the na- 
tion’s retaliatory capacity would not 
present, to an enemy, a series of fixed 
targets- From the most advantageous 
economic viewpoint, this combination 
of fixed and mobile units might en- 
compass a minimum number of mis- 
siles sitting in silos, supplemented bv 
a minimum of “traveling missiles’ 
whose number could be increased, de- 
pending on the state of emergency. 


Probably the most vital, and most 
difficult aspect of the ground environ- 
ment will be the launch control system. 
This undoubtcdlv will involve both the 
site control centers— one for each mis- 
sile or group of mi.ssiles— and a com- 
mand or master control station. ’I'his 
function probably would have sole 
launch autfiority, necessarily would have 
such control that no site control center 
could initiate firing without concurrence 
of the command station. 

Obviously, the site and command 
control stations, because of their criti- 
cal functions, could not depend on 
conventional communication links al- 
ready in existence, but would require 
special communication schemes or cir- 
cuits, unusual protection to minimize 
vulnerability and opportunity for jam- 
ming and sabotage. Also, control cen- 
ters themselves, like the missile em- 
placements. would have to be "hard” 
installations— harder than the missile 
site itself— since tlicv would trigger the 
launch, and even if the site control 
station could not function, the com- 
mand station, with its independent 
launch capability, would still have re- 
taliatorv' power. 

It's likely that the command func- 
tion would be duplicated to ensure 
backup capabilitv' if prime command 
station could not operate. 

Ofher possibilities present them- 
selves. The command control station 
might be mobile to avoid giving a fix 
on its location. 'The mobile station 
might be carfhbouud or airborne. 

If connecting link were by radio, it 
could be jammed. In an airborne con- 
trol station, a narrow electromagnetic 
beam (pencil beam) could be used. To 
jam this, it would be necessary to get 
into the beam or use an exorbitant 
amount of jamming power because di- 
rectional transmitters and reccivera 
w ould be employed. 



Missile Squadron 
Emblem 


Air Force has ap|>rovcd use of this emblem 
bv- the 864th Strategic Missile Squadron 

mediate ballistic nussile at Redstone Arsenal. 


DELAVAN 

FUEL 

INJECTORS 



From design through Bnal inspection, every 
detail of Oelavan Fuel Injectors receive the mebculou 
care you would expect to be given to Che finest 
Fuel nozzles and injectors are manufactured regularly for flow / 
ranges as high as 50 to 1, and on occasion nozzles have been furnished ' 
which provide good atomization over flow ranges as high as LOO to I. 
Flow tolerances not exceeding ± IS at maxiavun Bow and 

other close tolerances at ratings less ihan maximum can 
be furnished as production items on certain types of nozzles. 

Spray angles ate often guaranteed within ± 2S* 

when measvued K” from the orifice. 

So you see, precision design and manufacturing are commonplace at Delavan. 
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Americans in motion depend upon Holley 

The startling advances in the last decade 
in pounds of thrust, in horsepower have 
exceeded nearly every other decade in 
America’s engine development history. The 
challenge of contributing to this advance 
has fallen to Holley engineering teams with 
such varied problems as lighter weight, 
more compact fuel controls for jet engines, 
carburetors with more and more breathing 
capacity, ignition systems with more and 
more accuracy. 

Holley's two teams of design and manu- 
facturing engineers have developed prod- 


ucts as unlike the carburetors of the past as 
jet engines to Stanley steamers. 

Today, Americans stand on the threshold 
of a decade which will far oulmode the 
power outputs of today. Holley engineers 
arc currenllv working on control systems 
for power outputs relegated just yesterday 
to science flciion. 

As in the last fifty years, Americans in 
motion will depend upon Holley products. 

For more information' about Holley 
products, automotive and aircraft, write to 
HOLLEY CARBURETOR CO., 11955 
E. Nine Mile Road. Warren, Michigan. 
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SalellUe ReconnaUnance Oplicn (Part I): 


Earth Radiance Affects Image Contrast 



to bo for obtaining ir 

potential enemies and for nicteoro- 
togicil sursev of the earth's cloud coser 
for mote acciinite and «orld-«idc pro- 







tore detail. 

Because of the dcnnmds of reeomiais- 
sance svstems now under sliidy and the 


probable broad spectrum of future re- 
connaissance satellite applications as 
well as the rapidly changing state of 
the art. the Space Re:oiinaiss;mcc 
UilMHatory of Allen B. On Mont Lalxs- 
ratories has prepared a studs report 
which it states is designed to consider 
the fundamental processes and limita- 
tions which apph' to ail satellite recon- 
naissance systems. 

'I'he report titled "I'undamental Con- 
sidenitions of Reconnaissance I’roni a 
Satellite" is the result of the work of 
10 scientists and engineers of the Space 
Reconnaissance Liboratory. '|■hrcc of 
the subjects coirsidcrcd are of iinnied- 
iatc interest in describing the physical 
liinihitions inherent in anv reconnais- 
sance ssstem eniplor-ing image detecting 
devices. 

Physical Limitations 

Optical prrjblcms affecting earth 
reconnaissance from a satellite can be 
disided into three gemeral categories: 
earth radiance, atmospheric optics, and 
optical resolution limits. 

• Earth radiance concerns the optical 
properties of the radiation coming trom 
objects on c.irtli and e-.irtli itself. 


• Atmos]>hcric optics concerns the 
degradation of the ojrtical image by the 
intenening atmosphere between the 
e-artli and tlie satellite. 

• Optical resolution limits concerns the 
iina|e-foiming properties of the optica! 
system in the satellite, 

Kacli problem makes up one link in 

mifting optic-.il infonnation from the 
eartli to the satellite. The oscr-all 
result is obtained b\ cascading the prop- 
erties of each of these links in scries. 

'Hie first of these problem areas, 
earth radiance, is concerned with ra- 
diant energy emitted by the earth from 
three major soitrccs; 

• .Solar reflection, 

• Solar rcradialion. 

• .Artifieial radiation. 

By f.ir the mo.st import int source of 
radiant eiiergs' is the sun. During das- 
light hour! this euergs'. as modulated 
bv the spectral refle'Ction eharacteristics 
of a wide variety of targets, provides the 
most intense rrbject radiance- 'I’liis 
eiiergv spectrmn peniks in the visual 
region. 

In addition to the direct reflection 
of sunlight, p.irt of this solar energy is 
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^ogrest h Our Most /mporf»nt Pmtucf 

GENERAL® ELECTRIC 
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D E F E 


lECTRONICS DIVISION 



WELDING 

ENGINEERS 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot. high-flying weapon 
systems and space ships such 
as B-70- F-108. and X-15. 

If selected for one of these 
positions, you'll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications, niese proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 

For more information please 
write to: Mr. A. A. Stevenson, 
Engineering Personnel. Nortli 
American Aviation, Inc., Los 
Angeles 45, California, 


NORTH 
AMERICAN 
AVIATION. INC. 


absorbed and reradiated in flic infrared 
region, as heat, from about 5 to 40 
microns and peaking at about IZ mi- 
crons. 1711$ radiiitioii is esscntiallv 
constant day or night and ptmidss ,i 
uniform background blanketing the 

In addition to both the direct and 
indirect radiation from the .sun is the 
radiation from artificial sources. In 
general, these sources arc associated 
ss'ith human activity, the most impor- 
tant class of artificial radiation sources 
being heat engines of sarious tvpes- 
Such objects might range from a tank 
to a steel mill or the exhaust blast 
generated h\ the laiincliin| of an inter- 
continental biillistic mis-silc. 

Alls object with a tem|)cratute abose 
absolute xero emits energv over a wide 
hand of frequencies. Most of this radi- 
ation is emitted neat a specific w.ivc- 
length which is dependent upon the 
temper.iture of the object. 

Calculations to determine the var- 
ious cliaractcristics of radiation, wlicthcr 
in the ultraviolet, visual, or infrared 
region, arc based upon tiircc plivsical 
laws, eacli of wliieli lias iteen tiior- 
oiighly discussed in the Jiferattire. 
TTicsc fundamental relation.ships are: 

• Stefan Boltamaun law which gives tire 
total radiation from an olijecf. 

• Wien’s disjilacemcnl law which gives 
the wavelength for maximum ratlialitm 
at aiiv specified tenipcrature. 

• Planck’s equation which gives the 
radiation emitted by a black body as a 
function of wavelength. 

Each of tlicsc laws makes use of the 
concept of black hodv radiation, defined 
as tlie radiation emitted by an object 
wliieli absorbs all incident radiation 
without reflection. Such radiation is 
greater in total energy than that emitted 
bv anv other tvpe of material ai the 
s;iiiic temperature. 

Since physical object.s do not meet 
Hic rsquiremeiils of an ideal black l^y, 

correct for the surface char.icfcristics of 
the emitter. Tlve emi.ssivity factor var- 
ies with the material and ranges from 
0.02 for a silver mirror .surface to 0.0? 
for lampblack. For certain non-mctal- 
lic materials such as e.irbon, the emis- 
sivitv varies oniv sliglitly with wavc- 
iengtli. but with many materials it 
decreases markedly in tlic infrared 
region. 

The radiance of any point on the 
earth is detennined bv the product of 
tiic iHomination on tiie object and 
tlve reflectance of the object. In turn, 
tile illumination available is determined 
bv the radiation from the sun as modi- 
fied by its passage tlirougli the atmos- 
piierc and the angle it makes with the 
surface of tlie object. Tliis angle is 
detennined bv tlie time of day. tlic 
latitude, and the season. 

Tlie sun radiates very nearly as a 
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low-cost, supersonic target drones 


Clay pigeons that fly faster than sound— that's a nutshell 
description of the new low-K;ost target drones developed 
by Bendix Systems Division. 

Program-controlled (with radio override, if desiredl 
they will provide the answer to our need for airborne 
target drones which can be built in Quantity and at a 

light, which accounts in part for its low cost, and carrii 
meat which enabli 
ir target if desirec 
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MICROWEB 

FILTER 


*Thai's the experience of s well-known 
missile maker — ebe first to capitalize on 
this new pmeis volume version of the fa- 
mous MiUipore filter. 

A unique plastic screen with 50 million pte- 
cisely dimensioned pores persq. cm. of surface 
area, the Millipoie filter is widely used as the 
first and only means of determining the exaet 
nature and total extent of particulate contami- 
nants 0.45 micron and larger in missile and air- 
craft hydraulic fluids. 

MF Microweb filters are now being used to 
clean hydraulic fluids { 1 ) before storage in 
tanks ( 2 ) on fill/flush/bleed stands both dur- 
ing missile manufacture and field testing and 
(5) by component tnanufactuters for flush 
cleaning and filling. Th^ are also In use flltet- 
Ing critical lubricating oils, ultrasonic cleaning 
fluids, process air and gases — wherever close- 
tolerance clarity is essential. 

Microweb apparatus, including stainless 
steel filter holders, can be supplied in standard 
and special designs. 
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tho atmosphere while skvliglif conics 
from tilt- liglit scaltctcd in tlic .itmos- 
phere. Daylight is considered to be the 
sum of sunlight and skviight. Davliglit 
is the \>i1uc of illumination usually 
measured at the earth. 

On a typical clear dav, davliglit il- 
lumination hus a maximum \-aTut- at 
noon of about 10,000 foot-candles of 
which 8,000 foot-candlcs arc sunlight 
and 2,000 foot-candlcs are skylight. Con- 
sidering daylight as white, sunlight is 
slightly yellowish while the diffuse sky- 
light, which comes nearly cquallv from 
the whole hemisphere of the stv and 
therefore provides illumination in 
shadow areas, is the color of the blue 

From the standpoint of satellite re- 
connaissance. however, it is onlv under 
‘'bright siin” conditions that it will be 
consistently possible to see objects 
clearly on the earth. As defined bv 
manufacturers of photographic film, this 
would mean an illumination I'aluc of 
8,000 foot-candles. For hazv sun con- 
ditions (-1,000 foot-candlcs), the con- 
trast attenuation due to scattering may- 
be so bad that the resultant signal-to- 
noisc ratio will not permit detection. 

The problem of contrast attenuation 
is discussed under the heading "atmos- 
pheric optics” but at this point it 
should be noted that there will be many 
cases where ample illumination exists 
on eartli for image detection by a wide 
\-ariety of optical transducers if the 
earth is viewed from rather low altitudes 
where it will be insufficient for viewing 
from a satellite. This is one of the 
essential differences between optica! 
engineering of a reconnaissance svstem 


for a low-6ying vehicle and for a 
satellite. 

Even for clear day conditions the 
illumination on a horizontal plane at 
the earth obviously will be detennined 
by the time of dav, time of vear, and 
latitude. These factors together spedfy 
the position of the sun relative to the 
horizontal plane. Therefore, by apply- 
ing the cosecant law to calculate tlic 
transmission through the atmosphere 
and using conventional photometric 
laws at the earth’s surface, the clear-day 
illumination can be computed for any 
location on the earth at any hour of 
any day of the year. 

\VTien radiation falls on any body it 
is di'ided three ways. Part is trans- 
mitted, part reflected, and the remainder 
absorbed. Tlic earth docs not transmit 
energy, therefore all of the incident 
energy is cither reflected or absorbed. 

Using the foot-candlc as the unit of 
iTluininatioii. the corresponding unit of 
brightness of the reflecting surface is 
the foot-lambcrt. The value of bright- 
ness in this unit is obtained b\' multi- 
plying the number of foot-c-andlcs 
falling on the surface by the reflectance 
of the surface. For diffusely reflecting 
surfaces, the reflectance is a dimension- 
less nimiher tanging from 0 to 1. 

Therefore, if the illumination is 
10.000 faot-candles and the reflectance 
is 0.1, the brightness is 1. 000 foot-lam- 
herts. It is the value of brightness that 
determines the amoimt of light col- 
lected by the optical imaging system. 

A considerable portion of the solar 
radi.ition that falls upon the earth is 
reflected. Water, snow, and especially 
clouds are the best reflectors of solar 
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Radiation Data Analysis 

alysis of ladiaUon data recorded from uiote than fi.OOO passes by Explorer 
piiinstaking process expected to take many months, is getting under way at 
ty of Iowa's Physics Department, iitidei direction of Dr. lames Van Allen. Carl 
in. one of Van Allen's associates, is shown removing one of the magnetic tapes 
'library,'' preparatory to transcribing it into form of curves tor visual analysis. 
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Tapered Aperture Horn Antenna 

New tapered apcrhitc limn aiifenita, called T.\H.\ for short, for long-range high freqiieiicv 
(HF) communications, has greatly suppressed side-lobe radiation, hcttci than 20 dh. hclow 
main beam. I'.Aff.A aiitcnnu requires no tuned elements, phasing controls or aniplitudc 
adjusbnents and can handle super-power traiisinitters. Idea of antenna size can be gained 
from vehicle at Inw'cr right. T'hc antenna w-as designed bs‘ Dcvclnpnicntal Engineering 
Cnrp., Washington, D. C., under .\riny Signal Corps sponsorship. 


radiation. The ground and du.st'.' air 
reflect less radiation, and pure air iilmosi 

As seen from space tlic earth would 
appear as a very bright bodi' surTOuiided 
hy a blush icil which is the color of the 
blue sky. This brightiioss is strong 
enough to illuminate tho dark portion 
of the new moon and from this 
phenomenon astronomers liasc been 
able to e.ilculate the average reflectance 
or "albedo'' of the earth. 

The albedo of the earth varies uitli 
the amount of cloud coi-cr and also the 
nature of the eartli's surface. For this 
reason there arc significant seasonal 
sariations depending on wliat part of 
ihc earth’s di.sk is viesved. 

The albedos of larioii.s surfaces of 
the earth cover a considerable range. 
Unfottimateh, there is little informa- 
tion on the spectral rcflectii ity of these 
surfaces, howcicr, for many materials 
such as segctables the reflectance rises 
rapidly in the near infrared region. 

The rcflect-ance of water depends on 
its roughness- Practically no radiation 
is reflected by a smooth surface for .solar 
/eiiitli angles less than -10 deg. The 
albedo then increases from 0.02 at -tv 
deg. to about 0.40 at 85 deg. I'lie rc- 
flecf-ance of clouds varies with eloud 
thickness, tipe. and water content. It 
is cssentiallv constant tu at least 5 
microns- 

Ftoiii the asftonomic-al earth-shine 
incasua-ments and also from estimates 
based on the indiiidual albedos of the 
ground, sea. forest, snow, and clouds, 
the results agree on a scasoiuil luria- 


tion in ar-erage albedo of 0.52 to 0.52. 
-\ mean i-alue of 0.45 is often quoted. 
The actual albedo is strongly affected by 
the cloud coicr. 

Since the incident illumination on 
the earth aborc the atmosphere is 
15.600 foot-candlcs. the ai cragc brigUt- 
iicss of the earth n-ith the sou directlv 
Oi'Crhcad is aliout 6,000 foot-kimiierts. 
Ground Controst 

Of pattieiiUit interest for both air- 
borne and satellite-earricd reconnais- 
sance systems is the contrast of line 
detail in the ground resolution: that is, 
the ftcqueiicv of occurrence of bright- 
ness differences in small rletail at about 
the resolution limit of the reconnais- 
sance system. Available data show-s 
surprising!) low i allies for this detail 
modulation, 

One photo reconnaissance studv dis- 
cussed in the literature that ssas made 
at an altitude of 4.000 ft. -an altitude 
chosen to gi\e an iiitennediate effect 
from the uninnidable haze present on 
a clear day-indic-ates tliis clairlv. TTie 
ground resolution was about 5 ft. While 
the studv showed a wide range of eon- 
tr.i.st i-alucs, a statistical analysis sliowed 
tliat 05% of all targcl.s had a contrast 
belo'v 0.20 and 00% were below 0.10. 

Higher altitudes and poorer weather 
conditions would further worsen the 
contrast values. Tlii.v situation seriouslv' 
wonens the signal-to-noise problem in 
iiunv optical transducing devices. 

Some of the solar radiation i.s ab- 
sorbed bv the atiiios|3here. The effects 
of this asboqjtimi are to warm the air 
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iVpir Fluor O’Carhon rubber 

I)u Pnni's T’iimi fliioro-rarhon rail- 
her has just rt-rmlly yonr into prodiii'. 

alteniion in the roniini: monlh-. 

T Uon is of interesi to the ain-ralt 

type hydroulii- fluids, and the fori ihiil 
it retains this resisl.anre at elevated lent. 


In dry henl, Viton will wiilisland 
500'K lor a week or more and. lor short 
periods, will remain elasiie at fiOO^F. As 
vs'iih Ollier polymers, iu piiyslcal proji- 
erlies are lower when measured at ele. 
valed temperatures. Typii-al room lein- 
peroTiire tensile sirenath and clonf-ation, 
21100 psi ond 22aCr. respectively, drop 
off to 300 psi and lOO'e. respectively. 
wTie^i^ meosiircd at 250‘F. Heallnj; 'o 

In cold lemperalurev. Viton begins to 
stiffen around 0"r and rearhes the brii- 
lle point at from — 4VF 10 hclow — 65*F 
in thin films. This relatively poor low- 
temperature flexibility presents no seri- 
ous problem in engine or nacelle seals 
if the engine is jire-healud before start- 
in. but would seem to eliminate ibe tise 
of Viton in working seols external to ibe 
aircraft. Its low resistance to pliosphote 
ester hydraulic fluid tSkydrol 300), ace- 

imposes some restrictions. 

At present, \ iton polymer is available 
in the 03-70 durometer range and uii- 
w-ard, It is more expensive Ib.an silicone 
rubber, less expensive than fluoro-sili- 

For the past year w-e have worked with 
pilot plant lots of Mton on fuel eell 
develojmieni and molded and extruded 
experimental parts. As n consequence, 
w-e can now- call on ronsiderahle flrsi- 
hnnd knowledge of Its properties and 

We will be pleased to answer your 
questions regarding the use of TTton in 
specific ilesigns. Also. ClIR test dofu on 
\'iton is ovoilohle for the asking. Write 
The (Connecticut Hard Rubber Co., -10" 
East St- New Haven 9. Conn. 

CONNECTICUT 
HARD RUBBER 

THE COHNECTtCUT HSHD HUBBEft CO. 


NEW HAVEN 9 yiljU CONNECTICUT 
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In twelve swifl-paccd months, aviation's galloping tech- 
nology has made dramatic breakthroughs in all areas ol 
flight. Commercial jet transportation became a reality. 
Corporate fleets can now pick from a number of turbo 
jet or prop jet aircraft. An ICBM h.is flown successfully 
over its full range of capability. Aircraft flying at twice 
the speed of sound are now operational with the USAF. 
Larger and more contplicated satellites were hurled 
around the globe. Actual attempts were made to orbit 
the moon. Space Technology has excited the imagination 
of the entire industry. 

Event followed event with such rapidity that interpret- 
ing their significance has been difficult for even the most 
vrcll informed engineering-management men. Once again, 
(hey need a concise, penetrating analysis and forecast of 
world airpower. 

ONLY ONE SOURCE FOR THE ANSWERS 
Industry's decision makers, turn to the industry's top 
reporting team-AVIATION WEEK’S 32-man editorial 
staff of graduate engineers and aviation specialists . . . 
The men whose full-time job is to ferret out and report 
world aviation events. In the Inventory Issue, they will 
bring into focus the significance of hundreds of techno- 
logical and marketing developments witnessed in 1958 
and interpret their impact on future technological growth. 
CONTENTS OF THE INVENTORY ISSUE 
Charts, graphs, tables, specifications will cover in detail, 
budgets, missiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. The 
Inventory Issue has been relied on for 25 years as the 
only complete authoritative source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters 
and now space vehicles. 

YOU SELONG IN THE INVENTORY ISSUE 
Over 70,000 key engineering-management men, decision 
makers in the industry, are eagerly awaiting this important 
issue. They will read . . . study . . . and refer to the In- 
ventory Issue throughout the year. Here is a rare oppor- 
tunity to place your sales message in a climate of proven 
editorial impact. Because of its long use life, you get as 
a bonus . . . MULTIPLE EXPOSURE ... of your sales 
message. In addition, a reader service card is included 
to facilitate the handling of thousands of inquiries gen- 
erated by this important issue. 

For additional information on this once-a-year oppor- 
tunity . - . write, wire or belter yet phone your AVIA- 
TION WEEK district office. Regular space rales apply. 


Aviation Week 

induding Spoce Te<finology 



and to lessen the amount of oncrgs' 
passing throiigli to be absorbed by the- 
ca rth. 

The different constituents of the at- 
inosplicrc do not absorb the radiation 
cqualh- well. Oxygen, carbon dioxide, 
water vapor, and ozone arc tlic best 
absorbers, 'Ihev are nioderatch' selec- 
tive in their absorption clraractcristics. 

The surface of the earth lias a mean 
temperature of about 287 deg. Kcbin. 
l-'or a number of reasons, hosvc'er, the 
effcctise radiating temperature of the 
earth as observed outside tlic atmos- 
phere is somewhat lower. Tlie black 
liody radiation curve for 287 deg. Kelv in 
is readilv calculated and the al»orption 
curves for the gases previously noted 
can be calculated. 

The remaining radiation would be 
that which passes through the atmos- 
phere and escapes into space. The 
earth, however, is not a black bodv 
radiator. Just bow near it is to being 
one is not known, so values of the 
c.seapiiig radiation deduced in this man- 
ner are bound to give values for the 
effective temperature that arc too hi|li. 

The net result is a gain in cnetgv bv 
the ■'greenhouse effect." W'atcr vapor, 
carbon dioxide, and ozone are nuicli 
more transparent to the shorter wave- 
lengths coming from the sun than thev- 
arc to the longer wavelength radiation 
passing fronv the earth. In this manner 
much of the radiant energv is trapped 
or absorbed by the air and the effective 
black body temperature of the c.irth 
as a radiator into space is considcrahiv 
reduced. This effective temperature 
has been calculated as 2S2 deg. Kelvin. 

.Although manv artifici il sources emit 
a considerable amount of radiant energv 
in the visible spectrum, probably tlie 
most important component of artificial 
radiation is in the intraccd. Since temp- 
eratures approaching tliat of the sun 
ate seldom found in artificial sources, 
the spectrum of the artifidal radiation 
is shifted towards the infrared in ac- 
cordance with Wien’s displacenvent 
law. As a consequence, artificial radia- 
tion may generally be distinguished 
from reflected sunlight bv its spectra! 
distribution. 

The intensity of radiation from arti- 
ficial sources can readilv be calculated 
from the radiation laws mentioned, if 
v-dlues can be assigned to size, temper- 
ature, and emissivitv of the source. 
Such sources as industrial installations 
may show temperatures as much as 
several hundred degrees above ambient 
on smokestacks and similar surfaces 
with emissivities near unity. 

A large missile exhaust, on the other 
hand, may be expected to have a 
temperature in the range of 1.000 deg. 
Kelvin with an emissivity of perhaps 
0.2. Owing to the wide range in char- 
acteristics of artificial sources, no gen- 
eral statements can be made as to the 


nature ot typical values of radiance to 
be encountered. 
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► New Tacan Development— N'evv min- 
iaturized airborne Tacin set, expected 
to weigh about 40 lb,, is being de- 
veloped bv three companies; Inter- 
national 't’clcphone & Telegraph’s 
I-edcral Division. Maguavox and Strom- 
berg Carlson, under \\'right Air De- 
velopment Center sponsorship. Pres- 
ent Phase I contracts call for delivery 
of ‘‘brassboard" models vvlvich will be 
evaluated to select single contractor for 
subsequent design and production 
phases. 

► Tacan Price Cut— Hot Air Force com- 
petition to build improved versions of 
existing Tacan design, the AN'/ARN'- 
21C and AN7.ARN-65. has been won 
bv Hottmaii Laboratories with price 
that reportedlv is less than 55,000 per 
set, ahout halt the funner price. Total 
contract is approximately S’3 million- 
the largest llolfman has ever received, 
the company says- 

► Transistorized DME— -Australia's Di- 
vision of Radiophvsics has developed 
transistorized version of its 200 me. 
distance measuring equipment which 
weighs oiiiv one-third as much as pre- 
vious tube version, occupies onlv half 
the space and consumes onlv (mc-sixtii 
as much power. Unit, which has been 
flight tested, uses transistors through- 
out except for two tubes in transmitter 
oscillator and two tliyiattoiis for modu- 
lators. Tiivratrons w ill be replaced w ith 
transistor modulator in subsequent 
models. 

► More Heads pet Inch— New read-out 
liead for magnetic tape recording whicli 
provides 85 separate clianiiels pet inch, 
six to eight times the previous number 
possible, has been developed bv Stan- 
ford Research Institute. Each channel 
is only 0.012 in. wide, including spac- 
ing between tracks, the Institute says. 
New head was developed for General 
Flcctric for use in reading letters and 
numerals printed in magnetic ink. 

► Space-Corn Papers Available— Collec- 
tion of |xipcrs given at recent National 
Symposium on Extended Range and 
Space Communications in Washington 
(AW' Oct. 20, p. 85; Nov. 5, p. 65) can 
be obtained for 52,00 per copy. Pro- 
ceedings can be obtained from Mr. 
John f. Renner, 1735 DeSales St. N.W., 
Washington 6, D. C. 
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AiReseatrh ground support 
ei/uipnionl is lailoml la meet 
lurhiiie powered airrriifl tind lac- 
lical missile ret/uiremenls. Light- 

designed to specific configurnlions 
or installed on standard cehirles. 

Heart of the lightweight ground 
support systems are AiResearch gas 
turbine compressor pow er units. Capa- 
ble of delivering both eleelrical and 
pneumatic power, nearly 8.000 of these 

dependably in the field. 

Support services can include: main 
engine starting, pressurization and air 


conditioning of cabins and com|iarl- 
meiils, missile pre-flight check-out. 
removal of snow and ice from aircraft 
and l•qllipmcnl, supply of DC or AC 
electrical power at any required fre- 
quency, and low- pressure, high How 
air for operation of a variety of ueliia- 
lioii systems. The units have push- 
button starting and o|)erale without 
delay under all weather conditions. 

The world’s largest producer of 
lightweight turbomaehinery. the 
AiRescarrh Manufacturing Division.s 
are prepared to assume complete 
systems management responsibility 
for your ground support requirements. 



AiResearch Manufacturing Divisions 


LosAngcks45,Cal!lon<ia • PhotaU.Arii 


Systems, Packages and Components for: AIRCRAFT. MISSIL& bleCTRONIC. nuclear ano 


INDUSTRIAL APPLICATIONS 



Why it sometimes pays to work in a vacuum 


Metallurgical Products Department reports on 
how a G-E vacuum-melted alloy of exceptional purity 
speeded production of super-strong jet engine rings 


“At American Welding difficult production prob- 
lems are just part of the day’s work. But fabrication 
of jet engine rings of a vacuum-melted alloy, one of 
the strongest materials available, proved to be 
especially difficult, and production slowed to a 
trickle,” according to Charlie Miller, purchasing 
agent at The American Welding and Manufacturing 
Co., Warren, Ohio. 

“Then, we placed an order with General Electric 


because of their experience with this particular alloy. 
The Rene 41* they supplied us proved to be excep- 
tionally clean and was more easily formed and 
welded. Wesoonweremeetingproductionschedules.” 
For facts about how you can profit from the 
complete G-E vacuum-melting service, write; 
Metallurgical Products Dept, of General Electric Co., 
11107 E. 8 Mile Blud., Detroit 32, Michigan. 

‘Reni 41 is a trademark of the General Electric Company. 


CARSOlOrv CEMENTED CAR9IDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL 



ELECTRIC 


MAN-MADE DIAMONDS • MAGNETIC MATERIALS • THERMISTORS • THYRITE* • VACUUM-MELTED ALLOYS 
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Emulsion Breaker Unit Combats Fuel Ice 


Los Angeles— Emulsion btedkei type 
jet fuel fillet units will be delivered to 
Strategic Air Command to combat fuel 
system icing problems experienced in 
large jet bombers (AW Dec. 8, p. 27). 

An initial order for a picptoduction 
quantity of tlic filter units has been 
awarded to Permanent Filter Corp., 
Los Angeles, by the U.S. Air I''orce. 

The unit is self contained and is 
mounted on a special schicle. It op- 
erates at a 600 gallons per minute rate, 
and is placed just ahead of the aircraft 
in fueling sequence; i.e., between the 
refueling tank truck or hvdrant and the 
airaaft's refueling receptacle. 


Filtering System 

The company says USAK and Nary 
tests has'c demonstrated the unit'J 

1 5 parts pet million below tKe solution 
point of the fuel, and to remove other 
impurities such as ferric oxide down to 
less than i micron in size. The filtering 
system originally was developed as 
ground support equipment for the Thor 
intermediate range ballistic missile, cur- 
rently is in production and use for tliis 
mission. 

Units are composed of three elements 
or stages, with fuel entering under 
centrifugal pump ptessuto in the form 
of an emulsion. "ITic first bulk contami- 
nant-remo\’ing stage consists of a circu- 
lar grouping of hydrophobic nylon and 
glass fiber socks which cause the bulk of 
water to coalesce and drop fronr fuel 

A barrier follows the first filter stage, 
consisting of a coarse circular SCTceii 
which serves to break up foam which 
occurs in emulsified fuel. 

After prtssing the barrier, fuel enters 


the second stage, primarv coalescer, a 
sintered bronze filter, composed of 
units placed horizontally in a circular 
group- Bronze units are approximately 
20 in. long. 11 in- in dia., with 100 
units used per filtering equipment. 
Horizontal units have a slight tilt to- 
ward the inlet to lead water away fiom 
fuel flow direction. 

Cylindrical Casing 

A speciallv fabricated cylindrical glass 
fiber casing completely covers the pti- 
marv coalescing bronze units to become 
tire secondary coalescing unit and the 
tliird stage. 

"Ilic remaining water is stripped fronr 
the fuel as it passes through this tliird 
stage. 

Called 'Penna-Dry,'' units are 
equipped witli access doors by which 
stored water can be removed, while 


filter elements can be replaced due to 
design— a single center post is inserted 
Ihtougli an opening in the circular 
header platcs-in minimum time. Use 
of a standby header plate makes a stop- 
scrvicc-rcstart cycle of less than 30 min. 
possible. 

Supplementary equipment includes 
pressure regulators, backsurge of water 
preventative provisions. 

According to the company, a con- 
tract for production quantities of the 
device, which is valued at approximately 
S20,000 per unit but varies according to 
equipment and spares, now is being 
worked out with USAF. 

Airlines to Construct 
Jet Engine Test Cells 

Jet engine test colls arc being con- 
structed bv three major airlines for the 
suppression of ground runup noise. Pan 
American World Airways will build one 
test cell at New York International .Air- 
port- United Air Lines will build two 
tells at San I'rancisco International .\ir- 
|3ort and Scandinavian .Airlines System 
will build two cells at Stockholm, Swe- 
den. Acoustical equipment for tlic cells 
will be supplied bv Metals Products Di- 
vision of Koppers Co.. Inc., Baltimore. 
Md. 

Cells will be of concrete construc- 
tion about *35 ft. long and 30 ft. high. 
'Iliev will )>c capable of handling en- 
gines comparable in tlrrust to Pratt &• 
A\'liitney )T3 and JT4 turbojets. 





The industry that 
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Exit rone* capable 0 / wilhslanding 
lemperalure.i of 6000° F, represent 
one example 0 / advanced engineer- 
ing being perjormed by the Hughes 
Plastics Laboratory, 


Thi# |iholunik'ro(!:ra|>h lal left) of an etched silicon 
crystal is used in the study of seiiiicomiuclor materials. 
Impurities introduced into crjslals such as this form 
junctions for sciiiicoiuluctor devices. 

In the fast-gror% in^ semiconductor industry. Hughes 
Products, the commercial activity of Hughes, is leading 
the field. Its programs include basic research on semi- 
conductor surfaces: allot ing and diffusion techniques; 
and materials characterization studies to determine the 
electrical effects of imperfections and impurities. 

In addition. Hughes Products is develo]>ing rie« semi- 
conductor devices such as parametric amplifiers, high 
frequency perforinance diodes, and im|>roved types of 
silicon transistors. New techniques are being devised for 
casting silicon into various conflguralions. Also under- 
v'av is the development of new iiilermetallic compounds 
for use in semiconductor dev ices. 

Other activities of Hughes provide similarly stimu- 
lating outlets for creative engineering. The Hughes 
Research & Developtnent Laboratories are conducting 


studies ill Advanced Airborne Electronics Systems. 
Space A'ehicles. Plastics. Nuclear Electronics. Global and 
Spatial Communications Systems. Ballistic Missiles... 
and iivany more, Hughes in Fullerton is developing radar 
aiilennas which jvosition lieams in space by electronic 
rather than mechanical means. 

The diversity and advanced nature of Hughes projects 
provides an ideal environment for the engineer or phys- 
icist interested in advancing his professional status. 


jWipfr iiisUltitfil p’oirams at Hughts Ujvt tieslal hwiifdiale 
openings /or pigineers txperipiteit (m ihr/olloivvig areas: 
Semiconductors Communications 

Microwave & SlorageTubes Circuit Design 
Field Engineering Systems Analysis 

Microwaves Reliability Engineering 

Digital Computer Engr, Radar 

lWi7f in eanfiderue. re Mr. Phil N. Stheid, 

Hughes General Offises, Bldg. d-A i , Culver City, Cdfiyi>mJd. 
ei>9S.H • c 





BUSINESS FLYING 


Italian Designs STOL Jet Business Plane 


Geneva— First protot 5 ’pc of the Neeff 
f''.-t00 Cobra, a jet-powered liglit air- 
craft for sport and business flving, is 
currently being built by Pn^cKi 
Costiuzioni Aeronautichc S.p.A.— Ing. 
Rico Neeff & Co., Milan. 

It was designed by Stelio I'rati, 
Italian engineer who dcseloped the 
Aviamilano F.H Nibbio four-seat ex- 
ecutive transport (AW July 7, p. 91). 

lire F--400 Cobra is powered by a 
'lurbonreca Marborc !I engine of 880 
lb. thrust. 'Ilresc engines ate made 
under license in the United States by 
Continental Motors Cotp., Muskegon, 
Mich. 

Particular design attention has been 
focused on short takeoff and landing 
(jerfomiancc— 985 ft. and 624 ft. re- 
spectively-on grass strips. Cruising al- 
titude is about 15,000 ft., but the air- 
craft can climb to approxiinatel'' 2 5,000 
ft. 

Using kerosene, operating cost works 
out to about 10 ceirts per kilometer 
(.621 mi,) or S50 pet flight hour inchid- 
iirg insurance and depreciation, 

I'o eraluatc the cost of utilization, it 
is assumed that the aircraft flics 600 
lir, a year at cruising speed. Deprecia- 
tion is spread or cr a period of Er e years 
rrhich results in a residual rulue of 16% 
of the original purchase price. 

At a cruising .speed of >10 mpii., the 
Cobra covers 286,000 mi. in the 600 
flying hours a year. Cost of the kero- 


Neeff F.4O0 Cobra 
SpeciA cations; 


Length 25.60 ft. 

Height 9.18 ft. 

Wing area 126 sq. ft. 

.Aspect ratio 6.5 

iCiiipty weight 1,544 lb. 

Two pflots 353 1b, 

Fuel 925 lb. 


Total rr-cight 2.865 Ih, 

Wing loading 22.7 Ib./sq. ft. 

Installed thrust 880 lb. 

Thrust loading 3.25 Ib./lb, 

Masiiiiuin speed, sea level. . . .360 mph. 
Cruising sp^ at 13.120 ft. . .310 mph. 

Minimum speed, flaps 65 mph. 

Takeoff distance 985 ft. 

Landing distance 624 ft. 

Ceiling 31,200 ft. 

Range 621 mi. 

Kndmance at 13,120 ft. .2 hr. 40 min. 



sene used during that period would 
ainorrnt to about S16.000. Mainte- 
nance of aircraft and engine for the 
.same period would cost about S2.200. 
Rcsca'c for orcrhaul of airframe and 
engine is about S2.600. All this adds up 
to an annual direct operating cost of 
$20,800 in addition to about S6.600 for 
depreciation, S500 for the hangar, Sl,- 
SOO for insurance and 51,000 miscel- 
laneous expenses, totaling $50,500. 

To offer protection in case of an 
emergency landing, the fuselage of the 
Cobra has been reinforced with a strip 
of hard wood, as on gliders. Instrumen- 
tation, comprising VIIF equipment, 
radio compass and night and day blind 
flying instruments is standard. Price 
of this model is expected to be bctoccn 


$50,000 and $40,000, not more than 
the cost of a similar aircraft with a 
piston engine. 

With the Cobra, the newly estab- 
lished organization hopes to make a 
successful entry into the stcadilv grow- 
ing multi-purpose light aircraft market 
both in Europe and os-crscas. 

'lire owner of the new company. 
Rico Neeff, has altcads' made a market 
surscy in the United States to. deter- 
mine demand and to study on the spot 
distributors' problems and relations 
with prospectise customers. 

Similar market investigations will be 
made in other countries where the 
company hopes to sell the Cobra as 

off the production line. 


Helicopter Survey is Precision Job 


Precision helicopter survev of a river 
)rrofilc in northeast Canada which in- 
volved flying 400-mi. with an error of 
2,57 ft. compared with an allowable 
error of 5.25 ft., was one of the major 
tasks handled last summer bv a trio 
of Bell 47G-type helicopters operated 
by pilots of Autair Helicopter Services, 
Ltd., Montreal Airport, Canada. 

Autair estimates that to have done 
the mission by foot and canoe would 
have taken at least Four veats. 

Project was handled prior to the com- 
pany's main task, which was to do a 
hydraulic survey coveting 7,200 sq. mi., 
using barometers, which requires dear 
weather with little nr no wind and 
steady pressures. Despite bad weather, 


the mission was completed in two 
months, in which time the main camp 
was moved four times, a total distance 
of 550 mi. In one day the helicopters 
did 10 circuits covering 480 mi. to ob- 
tain 108 insframent ttadings. 

Prior to returning "home," the heli- 
copters transported a group of 18 min- 
ing engineers and financiers on an aerial 
tour of a potential mining area, covering 
200 sq. mi. in two days. After this tour, 
the three helicopters were disassembled 
in nine hours and loaded into a Douglas 
DC-4 for the flight to Montreal, 

Autair reports that its total summer 
helicopter activities involved six rotarv 
wing aircraft flying sonic 1,500 hr. in 
the Canadian subarctic. 
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THE 360 CHANNEL TRANSMITTER-RECEIVER TYPE 210 


As air traffic increases in volume, the question of 
safe and efficient control becomes more and more 
important, A vast increase in the number of as- 
signed radio frequencies has been required in order 
to facilitate air-ground communications. 

Only a few years ago pilots could operate with 
10 or 20 channels- Later frequencies were increased 
to 80 or 90. Plans now call for 360 frequencies — 
enough to meet the need tor years to come. In view 
of this channel increase, ARC now offers an all- 
channel, flight proven transmitter-receiver (Type 
210 Transceiver) covering all 360 channels. The 
powerful 15 watts guarantees optimum distance 


range and the knifelike selectivity assures freedom 
from adjacent channel interference. Provision has 
been made for the selective use of single or double 
channel simplex. In the former, both reception and 
transmission are made on the same frequency; in 
the latter, transmissions are made on a frequency 6 
megacycles higher than the receiving channel. There 
is no wait between receiving and transmitting for 
re-channeling. 

This is ARC’S latest contribution to air safety. 
Ask your dealer for a quotation to include a single 
or dual installation, along with other units of ARC 
equipment listed below. 


Meets the CAA'S TSO C-37 end C-36 Cetegery A 


^ircraft J^adio (Corporation 


BOONTON, N. J. 


'OHIIKUIC DECdfEeS • KIMIITUIIIEO 
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J. G.Jr. is back from Mars! Hc‘s the son of 
a physicist-born with a titanium spoon in 
his mouth, weaned on an Einstein formula 
and raised in a world of pure research sur- 
rounded by outer space. His father is one 
of a large and growing staff of scientists 
at Martin’s RIAS,* currently working in such 
fundamentalfieldsasphotosynthesis, particle 
physics, primary cosmic radiation research, 
gravitation and electromagnetism, non- 
linear mechanics, biophysics and chemistry. 
Since its creation by Martin nearly four years 
ago, RIAS has made significant progress 
toward establishing fundamental research- 
one of our most serious national needs 
-as a sound and self-supporting business. 

“Raeareb InslUalf for AdraHCtd Study 
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Spray Dust Survey 
Outlines Costs 

IXpiciil liouriy cost of dusting ot 
sprjying crops a tu’O-placc 150-lip. 
airplane is iipprrjximately S2S.S8 on the 
basis of 201) hr. flying time annujllv 
or S24-14 it tlie same operator flics 
400 hr. a year, a Dcpirtincnt of .\gri- 
culture economist esHniates. 

I-’ixed costs of a 200-hr. per r-cat 
opcr.itor are SI 2.0ft and variable costs 
arc SIfi.Sft. according to Melvin R. 
Janssen of USD-\‘s .Agricultural Re- 
search Service, who has collated his 
data from information furaished hv agri- 
cultural applicators. 

Rixed costs of .S12.02 houriv include 
SS.)6 for equipment depreciation. 
51.02 for ta.ves, 52.04 for interest, and 
ftO cents for hairg-.ir rental. VarUblc 
casts include 55.75 for fuel and oil, 
55 for pilot’s salary, 54.15 for regular 
maintenaiiec and danwe, 53.50 for 

! , round crew salaries, and Vi cents for 
iabilitv insurance. 

On the basis of 400 hr. a v-car, Jans- 
sen estimates fixed co.sts breakdown as: 
S0.12 for depreciation, 51 cents for 
taxes, 51.02 for iutcrest and 30 cents 
hangar rental. Per hour costs for vari- 
ables such as fuel, oil, pilot, mainte- 
nance and damage remain the same as 
for a 200-hr. per year o|)eration. he 
notes, blit ground crew costs drop to 
S3 pet hour and liabilitv goes down to 

Costs per hour arc translatable into 
costs per acre, Janssen nofe-s, if allow- 
ances are made for vatiahles svtch as 
ferry time between airfields, lost time 
from airfield to job. differences in rates 
of a|3plieation of material such as ferti- 
lizer. pesticides or seed. 

•\n example of an operator who 
dusted ttnd spraved 26.000 acres in 
Texa.s and had 380 hr. nf plane utili- 
zation sliovvs total per acre cost of 36-3 
cents of which 24.1 cents were variable 
costs and 12.2 cents were fixed costs. 
If tills same operator had covered onlv 

tal co.sts at 42.6 cents per acre and fixed 
costs at 18-5 cents per acre. 

PRIVATE LINES 


A'ertol has Ijecn awarded a contract 
for 52,044.345 for six V-44A liciicop- 
ters by U. S. .Air Force- 

New Cliincsc Comniunist-ljuilt light 
aircraft includes thre'c-scat nciUmkiang 
No. 1 for jgriailtnral service, made by 
teachers and students of Harbin .Aero- 
nautical Engineering School, stated to 
have top speed of 100 niph. and range 
of 416 mi. Linding and takeoff run .arc 
reported to be 231 ft. and |wyload as 
4S4 lb. A small S'l’OI. tvvih-cnginc 




(rigliij Cheeking acsuracy of 
machine threadson 
a 30 inch magnification 
contour projector. 




EXPANDING 

THE FRONTIERS OF SPACE 
TECHNOLOGY 


Quality assurance at Lockheed parallels in importance and augments the research 
and development, projects, and manufacturing organizations. Quality assurance 
engineers establish audit points, determine functional test gear, write procedures, 
and perform related tests. 

These activities, supported by laboratories, data analysis, establishment of standards, 
and issuance of reports — atl insure that Lockheed products meet or surpass 
contractual requirements. Economy and quality are maintained at every stage to 
produce the best products at the least cost. 

With the company holding such major, long-term projects as the Navy Polaris 
IRBM; Army Kingfisher; and Air Force 0-5 and X-7, quality assurance at 
Lockheed plays a key role in the nation's defense. 

Scienlists and engineers of outstanding talent and inquiring mind are invited to join 
us in the country's most interesting and challenging basic research and development 
programs. Write: Research and Development Staff, Dept. A A A- 17, 962 W. El Camino 
Real. Sunnyvale, California, or 7701 Woodley Avenue, Van Nuys, California. 

For the convenience of tho.se living in the East or Midwest, offices are maintained 
at Suite 745, 405 Lexington Avenue. New York 17, and at Suite 300, 840 
N. Michigan Avenue. Chicago 1 1. 

"The organization that comribiiietl iiwsi in the iian year to the ailvancemeni of the 
art of missiles and astronautics." national missile industry conference award 


Lockheed , 


MISSILE SYSTEMS DIVISION 



• electronic equipment 

• reliability evaluation 
EQUIPMSNT8— COmmunIcat 


generators 


ciglit-passengcr light transport, which 
may be a license-built version of tlie 
Antonov An-H Little Bcc, is being 
produced in Peking. 

Skis for use witit ctosswind landing 
gear have been developed bv Kedcrai 
Ski & Kii|inceting Cora., Minneapolis, 
Minn. New AirgTidc stis arc hvdraiiii- 
callv operated .so thev can i)t raised, 
giving pilot option of using either 
wheels or skis wlien landing or taking 
off. 

Dowuct Aircraft Industries. Inc., is 
new name for Northern Aircraft, Inc., 
manufacturer of four-place Bcllanca 
Croisemaster and fticyele-geared Bel- 
lanca 260 business planc.s. Company has 
obtained rights to manufacture Re- 
public Aviation-designed Seebec am- 
phibian. 

Production contract for 116 Hiller 
II-23D Raven observation type helicop- 
ters, totaling some S6 niilUon, has been 
awarded by U. S. .\rniy. Contract covets 
1960 production, follows an Amiv award 
last fune for 108 ll-23Ds. 

Sales volume of over 53.1 million is 
sought bv Moonev Aircraft, Ine.. in 
1959. conipated with sales of 51,702.- 
895 in 1958. Last year's sales volume 
represented a 69% increase dollarwisc 
mcr 1957, companv noted. 

New version of Krcncli lodei. D-1 1C, 
will be built under license in Gennanv 
bv .\ero-Flugzeugbau Hubert Zuerf. 
neat Munich. Two-scat D-llC has a 
90-hp. Continental, and gross weight 
increase to 1.433 lb. to provide in- 
creased baggage capacity. 

American Air Taxi has inaugurated 
scheduled service to Marathon and 
Ocean Rccf-Kcy Largo from Miami In- 
ternationa] Airport. 

Two-place 120-inph. lightplane. 
named the Air Tourer, is to ln' built 
by East-West Airlines, Tamworth, 
N. S. W., Austraha, at price of ap- 
proxiinatciv $6,600. A prizewinner m 
]933 light aircraft design competition 
of England’s Rovjl Aero Club, the .Air 
Tmuer has side-bv-sidc seating, tricyeie 
landing gear and maximum range of 


Grnnnnan Gulfstrcam turboprop (ex- 
ecutive transport has been ordered by 
National Distillers, which now operates 
two Howard Super Venturas. 

Fixed-loop antenna, less th.m one 
inch thick to provide low-drag external 
mounting, is scheduled for engineering 
release at Bendix Radio Division. Balti- 
more in Januarv. Installation comprises 
two units: antenna and GMA-71.A or 


71B goniometer, the designation apply- 
ing to unit specificallv for business air- 
craft use, and having a pointer for ADh' 
indication. Gonioinetcr is container in 
three-inch instrument Case. 

U. S. Army took delivers of its last 
L-19 Bird Dog liaison airplane, a TL- 
190 instmment trainer- L-19. which 
went into production in December. 
1950, represented 3,259th Bird Dog. 
Cessna will build an additional quan- 
tity for France in 1959, 

New Hiller helicopters distributor is 
lolict Airmotive. Inc., at Joliet (111.) 
Municipal Airport. 


Suburban Cliicago restauianl, about 
a mile north of Howell .Airport, is pav- 
ing all landing fees for private pilots who 
fly in for Suntlav dinner, in addition 
provides free surface transportation. 

Two Cessna two-place Model 150s 
have been delivered to State College. 
Pa., for use in USAF ROTC flight 
training program, US.Ah' is expanding 
its college ROTC flight program, pro- 
viding private pilot’s license to students, 
to some 170 schools in Fiscal 1959. 
Indications ate that ‘Wash-out" attri- 
tion rate in later training at USAF pri- 
mary schools has been halved as a result 
of lightplane instruction in colleges. 


The further we p^gress, 
the more impor£^t 
experience bec^j^es in solving 
today's most ur^j^t problems. 


Sjil-i 

One company actively and continuously 
engaged in advaneq^ ECM research 


and development 
since 1952 Is . . 


t exchanger^ 
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Fll|lll Miiiiint Pholoitipli CARCO AIRCRAn OM lOS ALAMOS AIRSTRIP 

CARGO, AEC Contractor, 

uses AC Aircraft Spark Plugs exclusively 

For 11 years, under the direction of partners Clark Carr and George 
Shleppey, Careo has contributed to the Atomic Energy Commission 
through its air service to Los Alamos! Carco’s fleet of eight Beech 
Bonanzas has completed over 38,000 flights carrying more Chan 111,000 
passengers for a total of 17,300,000 milesi 

Vem Reaser, Superintendent of Maintenance, has this to say about AC 
SR'83P aircra/t Spark Plugs, *^Because of the unusual airstrip at Los 
Alamos, (elevation 7.150 feet) and the important passengera and freight 
we carry, we insist on ACsl We can't afford to compromise, for our 
equipment is constantly performing under unusual conditions such as 
taxiing, holding, full power at take-off and constant changes of altitude 
during the 30 minutes of flight between Albuquerque and Los AiamosI" 


Like Carco Air Service, you get extra reliability and performance from 
AC Spark Plugs. There's an AC aircraft Spark Plug . . . platinum or 
massive electrode . . . especially designed for your engine. You'll find 
AC Spark Plugs best for the planes you fly ... get them TODAY! 

AC SPASX PLUG ^ TUB flfCTSON/CS DIVISION OF 6BNBBAI MOTOBS 


Aireraff 

Care 

sfarfswifh 



AIKCttAFT 
SPARK PLUGS 


A. A. r.M.A. (PARTS MANUFACTURER APPROVAL] FOR AIRCRAFT SPARK PLUGS! 



AC AWARDED FIRST C. 


HAVE SENSORS... WILL TRAVEL 


WHO'S WHERE 

(Cgiitj'iiued from page 25) 

Changes 

Ceotge B. Ruthniun. protect manaeci- 
-Vd'Tinccd Research Hrojccls -Wiicv tonitact 
for solid propellant research, NIinnesota 


II M'or 


1 Dixisii 
lys. Inc, 


Louis Ac 

gallon standards. .Vvialion Planning Dhi- 
sion, .As'iation Dcpartnicnt, The Port of 
Neve York AntIniriP, New York, N. V, 
Robert Banks, dlicctor of material, 
Randall Knglnecting Corp.. Los -\ngelcs. 

James M. Stone, assistant aenctal man- 
ager, Dcs Moines division of Solar .Micraft 
Co., San Diceo. Calif. 

Kevin J. O'Neill, assistant plant engineer. 
Norden Disision of United -Mrcraft Coep., 
Stamford, Conn. 

Jack M. Cheme, director of enginecr- 
Yard, Inc., Pasadena, Calif, 

A. Rahe, general manager. 


'■r; 

U ire Co.’s 
Calif, 


I Divi; 


I. .Mhan 


Joscpti M- Tiii, prcdnttioii control inan- 
et, .Montebello plant of Western Design, 
a division of U. S. Industries, Inc., Los 
.\ngelcs, Calif. 

John L. Getgen, director. .Minosphcric 
Physics Division, G. T. Schjeldahl Co.. 
Northfield, Minn. 

Edward J, Flvnn. Y'est Coast reprcsnita- 
tKe tor the newly established Los -\ngcles. 
Calif., office of Republic .Aviation Corp, 
Paul E. Cate, director of indnstnal and 
production cngineciring, Fulton Sslphon 
Division. Robertshaw-l-iillon Contresl Co.. 
Knoxville. Tcnn. 

F. J. Burchfield, general manager and 
Ueasuter. and H. E. Bishop, chief engi- 
:raft Co., Clifton Heights, 


er of business 


Pa. 

George T. Mnndorff. n 

hamlon, N. Y. ■ ' S 

Dr. Charles Alexander Escoflerv, military 
products manager. International Rectifier 
Corp., El Segundo, Calif. 


Spencci 


d John 


’. Mars 


project planning. Hoffman Lnhorat 


cs Divi 


gcics, Calif. 

G. A. Kious. nunagcr niilitary equipment 

svstems engineer, Genera! Electric’s Coin- 
inunications Products Department, Syracuse. 

James G. Hamelin, advertising and piihiie 
relations manager, Cultnn Industries. Inc., 
Metiichen. N. J, 

Albert Green, quality cmitrol manager, 
Fairchild Controls Corp.’s 




Clifton 


J. ). 


Howard E. Mers. i 
craft Corp.'s West Coast office, L 
geles, Calif. 

Richard B. Houghton, program c 
Alias, and John Thomas, director ol 
lions. Acoustica .Associates, Inc.. I 
gcles, Calif. 


Flying at 50,000 feet, probing the 
heavens up to 150,000 feel, Bendix 
pci'sonncl during the years imme- 
diately ahead will be finding out 
more about the wcrrld’s weather 
than man has ever known. A new 
project, to be undertaken by Bendix 
Systems Division for the U. S. gov- 
ernment, will employ jet aircraft, 
flying distances up to 4,500 miles at 
Mach 0.95 to measure cloud forma- 
tions and look inside storms with 
radar sweeps extending 150 miles 
from the plane. 

Using rockctsondcs, dropsondes, 
computers and new aircraft sensors 
the system will collect and analyze 
atmospheric phenomena on a global 
scale from the earth's surface well 


into the stratosphere. Officially 
designated the AN/AMQ-15 Air 
VA’eather Reconnaissance Program, 
the new project will be carried out 
in cooperation with Boeing Aircraft 
Company and six other Bendix divi- 
sions, under the Bendix Systems 
Division’s general supervision. 

The new program offers an out- 
standing opportunity for qualified 
scientific and management person- 
nel in the fields of physics, chemistry 
and meteorology with upper atmos- 
phere and air sampling background. 






Bendix Systems Division 
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Advances on the 

frontiers 

of electronics 


At IBM, gifted scientists and engineers are searching 
out designs for new and highiy advanced systems of 
computer iogic. In this effort, recentiy formulated con- 
cepts of machine theory are expiored and applied to 
developing such electronic innovations as... milli- 
microsecond digital computers ... miniaturized com- 
puters. ..and unusually different automatic detection, 
diagnostic, and error-correction methods. This is only 

A career with IBM. If you would enjoy solving difficult 
problems in a field of unlimited potential, investigate 
an IBM career. A recognized leader in the electronic 
systems field, IBM offers unusual opportunities for 
technical achievement and professional advancement. 
You will find stability, liberal company benefits, 
company-paid relocation expenses, advancement on 
merit-and a unique record of growth. Salaries are com- 
mensurate with your abilities and experience. 



»o"ao°n^trSr 





thinking men 


CONVAIR-POMONA 

Home ot ike luceetsful Tfrrier ond Tartar Mistiles 
In SOUTHERN CALIFORNIA 

Engineers discover maximum coreer stability and unlimited 
individuol growth here at CONVAIR-POMONA, America’s 
first fully integrated missile plant, engoged in research, de- 
velopment and production of missiles and highly odvonced 
(stiti classified) weapons systems. 

CONVAIR-POMONA 

1675 West Fifth, Pomona, California 
CONVAIR IS A DIVISION OF OENERAL DYNAMICS CORPORATION 


choose 





EMPLOYMENT OPPORTUNITIES 



CONTRACT 

ADMINISTRATOR 

with 

Honeywell Aeronautical Division 
Minneapolis, Minn. 

Challenging opportunity for 
individuals with management 




PROFESSIONAL PERSONNEL REQUISITION 


AERODYNAMICIST 

Design analysis of hypersonic configurations 
powered with air-breathing propulsion systems. 
Evaluate the utilization of advanced and unique 
engine cycles on various vehicles used for inter- 
ception, long range missile, and booster missions. 
Must be u specialist in super.sonic aerodynamics 
with appropriate education and experience. Work 
provides broad technical responsibilitie.s. Excel- 
lent individual, professional, and project poten- 
tials for recognition and advancement. 

Contact: fioro S. HA«0ISS, Mono9«f, Pr,>f«>iaral P«f.onn«l 


• oeoiK UTAX / Wim 


A, CALieaxmA 
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ENGINEERING PILOT 


DISENCHANTED 

ENGINEERS 
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'To EMPLOYERS 
IVho Advertise 
for MEN: 


Engineering Opportunities 
oi a High Order in Creating Complex 
Identifications Tracking Equipments 
at Cenerai Electric’s Missile 

Detection Systems Section 





GENERAL® ELECTRIC 




EMPLOYMENT OPPORTUNITIES 



FOR ADDITIONAL 
INFORMATION 

About Classified 
Advertisiog, 

(Contact 

DL WS-..-Jhlf 
offic, you. 



OAUA5, 2—1712 Comm«tc« St., 

«;.er»We 7-51 17 





CLASSIFIED Searchlight Section a-™ 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


NEED 

ENGINEERS? 


Classified Advertising Oivisi 

AVIATION WEEK 

P.O. Box 12 
New York 36, N. Y. 














The blinding speed of the supersonic B-58 demands 
lightning fast calculation and precise control under severe 
conditions, free ftom a margin for human error or 
hesitation. More dian 5000 electronic vacuum tubes and 
transistors are employed in the complex circuitry of 
the B-58 to meet these stringent and critical requirements. 


This is one of the significant measures of the engineering 
achievement represented by the B-58 . . . and a 
measure of the individuals whose professional growth 
potential provided the creative stimulus to design and 
develop such highly advanced systems. If the potential for 
professional growth rates high among your considerations 
in determining the path of your career, 
you are invited to submit a resume of your training and 
experience for confidential consideration and evaluation 
by other engineers in the department best suited 


For prompt attention, address your correspondence to 
P. O, Box 748A. 


CONVAIR 

FORT WORTH 
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LETTERS 


Airline Strike 

The strike of pilots against Anieiicaii 
Airlines, at the onset of the holiday rush, 
amounts to liltle more than public blaek* 
mail. To the lens of thousands of stranded 
travelers, it appears that ,^merican’5 pilots 
have forgotten the meaning of ‘‘Peace on 
Elarth, Gorrd kk'ill I'owards Men.” 

The damage to labor's reputation by such 
a strike as this will be beyond calculation. 

1, for one, has’e been turned from labor's 
friend to foe bv this despicable act. 

M.sLCOLsr H. S3 ubin 
P rospect. Ky. 

‘Strike' Season 

"Neser before has so much been owed to 
so few.” is the thought which Mr. Edwards 
believes could apply to American (especully 
airlines') pilots (AM' Dec. 15. p. 122). 

A few issues ago .\viArroN \\'es:k re- 
ported the president of the Air Transport 
Assn, as ha'ing expressed the general idea 
that so much would be earned by so few 
pilots. His exact words arc not at hand 
because I think they were in a copy of 
Aviation Week that my hoy cut up for 
the fine airplane and rocket pictures. 

Possibly the above diversified views are 
why this neutral pilot will use ground trans- 
portation for famils' trasel during the holi- 
day (strike) season. 

Robert E. Trimble 
Washington. D- C. 

Goose Caneellalion 

Recent cancellation of the Goose develop- 
ment program bv the .Mr Force invols'cs a 
situiition whieli should l>c brought to tbe 
attention of Congress and its taxpaying con- 
stituents. 

M'ar-gaming studies conducted for the <\ir 
Force bv independent research agencies bas-c 
proven that the "‘clcfensc-pcr-dollar" c.ipahil- 
itv of 3 B.47 or R-52 bomlvcr force is grcatlv 
increased by the employment of the Goose 
decoy weapon ss-stcni. This can be shown 
in terms of total cost per megaton of bombs 
dclwercd on tirget. No other equivalent sys- 
tem is in deselopmcnt. 

If these studies are valid (and it is as- 
sumed that thev are, since out entire defense 
posture is based on similar studies) . then we 
should save money Isy implementing the 
Goose weapon .ssstem and cutting back 
slightly on B-52 procurement, thereby buy- 
ing better defense for less money. 

If these studies are not salid (as is im- 
plied by the Goose cancellation), then wc 
should sase money by eliminating a large 
portion of similar studies which are costing 
millions of dollars per vear. 

Incidentally, Fairchild has achieved a re- 
markable record in the Goose development 
ptogram, and .Air Force has indicated that 
cancellation was due only to brk of funds. 

How about it. Congress? Should the 
Goose be reinstated, or should we call a halt 
to spending for theoretical operational - 
studies whose results are disregarded? 

Engineer 
Hagerstown, Md. 


Avialiutt ITeefc weleontes t/te optniom 
o/ frs rentlem on tho Uturs raised in the 
magnaine's editorial eoiunins. Address 
letters to the Editor, Aeiation ff'eek. 
330 IF. 42nd St.. ,\'eie York 36. IV. 1'. 
Trr to keep teller, under .iOO ico^ds ond 

not print niionynions letters, but nmiies 
of leriters trill be wrrhfiefrf on reqjipsr. 

British Contribution 

It svas a pleasure to read your editorial 
comment in the Oct. 20 issue (p. 21) of 
.Aviation W'eek concerning the British con- 
tribution to the current jet transport picture. 
It has been mv opinion that thev have done 
a fine job in a distinctly pioneering effort, 
even considering their goi-crnmcnt's support. 
Tliis expression of vour viewpoint reaffirms 
my feeling that we gel a fair look at both 
sides of todav's asiabon problems in \xiur 
publication. 

J. Byrne IIoli. 

.Ampex Corp. 

Redwood City. Calif. 

Rule Enforcement 

In a recent letter to .Asiation W'eek 
written bv me concerning lightplanc rule 
cnforeenicnt (.\W Sept. 1. p. 90). I asked 
for the enfoiccnicnt of regulations, not 
more rules as so wrongfully misinterpreted 
by some and mistitled by .Wtation W'eek. 

What I perhaps failed to make clear is 
Ibat what is nccricd is enforcement of rules 
on liglilpbne traffic simibr to the enforce- 
ment at Naval or .Air Force Flight Operations 
Departments, or a central control where well 
pilot will file ,1 flight plan, exhibit proper 
credentials, and establish he has checked the 
weather cn route and signs same, thus taking 
the responsibilitv for tomplving. If, in the 
opinion of the controlling authoritv. the 
pilot cannot safcls- proceed he will not take- 
off. thus preventing the accident before it 
has occurred or closing the door in front of 
the horse, as Ibc ease mav be. On the flight 
plan. I suggest such things as total flight 
time, recent instniroent, niglil. and cross 
country time be .stated. 

I'm sure Beech Aitcraft Corp. mil back 
me up considering the number of cases 
against them when "pilots” have exceeded 
the “C tolcrance.s on the Bonanza in rccoi-- 
ciy from unusual attitudes induced by pilots 
on instruments. Luckilv. the test case was 
dismissed in New jersey apinst them. If 
wc look farther we’ll And two-thirds of all 
accidents are pilot-caused and the rest main- 
tenance error, or total human error closer to 
99'','. ss'hich is the only simibrity to the 
automobile and in itself another study. 

Maximum control of aircraft or missiles, 
st.atcd in aider, are the missile bunch, an 
aiicraft c-.irrier bud and bunch, a C.A.A 
radar approach control, an Air Force or Naval 
.Air Station aircraft control, a civilian tower, 
and a poor last b lightplane traffic control 
which can onlv improsc if the right attitude 
is taken or how many small aireiafi clutter 
a GC.A pattern or Ion- station. Tlicsc pat- 
terns could he policed bv such aircraft as 
surplus T-2SBs with police powers to at 
least ins-okc the age old "cop at the elbow" 


lest, or would you be breaking every law 
in the book if there were feat of apptehen- 

In World W^ar II. in Korea, in training the 
ultimate air safety and effectiveness of pur- 
pose or rule enforcement known simply as 
air discipline, has done more to w-in wars 
than anv other single principle which can 
and should be applied to light aircraft pilots. 

No one wants the ultimate or complete 
control of light airciaft, hut any improve- 
ment would be a welcome step if you've 
been in the aii lately. 

II. B. Davis 
Burbank. Calif, 
P. S. To help qualify for the above opinions. 
I have as'cragcd one hour a day in fighter 
type aircraft for the Last 16 yens. 

(Reader Davis’ Sept. 1 letter was titled 
"Lightpianc Rules," whicli was meant to 
indicate the general subject of the letter, not 
to Interpret (t. — Ed. ) 

T53 Ingestion 

Wc at Lvcoming were very pleased with 
the excellent article on the Bell 11-10 in the 
Dec. 8 bsne of .Aviation Week (p. 76). 
In a di.scussion of the powcrplant for this 
new .Arms- utflilv helicopter, the Lycoming 
T55 gas turbine, I vs-ould like to call your 
attention to one mis-statement with refer- 
ence to the desert trials of the copter and 
engine. 

You staled that. "During desert trials, the 
engine ingested 65 lb. of sand continuouslv 
over .r 25-hr. period, with loss of only lO*'), 
power," The fact is that your sentence prior 
to this one is correct, and the “Engine also 
was mu thtougli severe 50hr. desert test 
in Vnma, .Ariz. Rccalihration showed a loss 
of only l"i in fuel consumption at full 
rated power and 2% at 75‘‘(. power.” Tlie 
10*', loss was experienced in special test 
cell runs at Lycoming during which the 
engine ingested 65 lb. of sand continuoiisli 
over a 25-hr. period. 

Public Rctalions & .Advertising 
Lycoming Division 
.Avco Nfanufacturmg Corp. 
Stratford, Conn. 

Jet Penalties 

Mav I through vour piiblication congratii 
iate Lt. Col. |o!ui C, Giraudo on his excel- 
lent letter in your Dec. 1 issue (p. 1061, 
For many years now, wc in British Overseas 
-Airwavs Corp. have been unrestraiiicdlv 
vocal in asserting on es-ery possible occa.sioii 
that .ATC procedures should be designed to 
suit the requirements of jet aitcraft. Penal- 
izing these aircr.-ift hv insisting on compli- 
ance with obsolescent .ATC practices is 
utter!; vsTong. Right now in this country we 
are pressing a sympathetic Ministry to 
provide special jet climb-out paths in the 
London area and in spite of manv difficul- 
ties I have no doubt thev will he provided 
in the near future. 

E, W. Pike 

Deputy Flight Services Manager 

British Overseas -Airvi-aix Corp. 

London .Airport. England. 
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■What’s the size of your design problem? Facing a multiplicity of 
project details? It's no laughing matter when you’re caught short-handed 
on a critical design program. You need proved engineering ability plus 
systems capabilities you can count on. Next time... this time — 



LOOK TO INET FOR 
UNIQUE DESIGN CAPABILITIES 


Here’s another example of INET 
capability: the console, recorders and 
related instruments built, installed 
and wired by INET for Atomic.s 
International’s L-54 nuclear research 
reactor. The solution-type L-54 reactor, 
which ha.s a rated power capacity of 
5,000 watts, was designed and built by 
Atomics International for the West Berlin 
Institute for Nuclear Research. It is 
being used for German scientific, 
medical and industrial research. 


INET DIVISION 


LEACH 



CORPORATION 


18436 SUSANA ROAD, COMPTON, CALIFORNIA 

DISTRICT OFFICES AND FIELD REFRESfriTATIVES IN FRlHClRAL CITIES OF U.5. AND CANADA 
EFFORT: lEAC" CORPORATION. I'.IERNAtcONAl DIVISION 


VACUUM 


LAMINATED 

MICROCIRCUITRY 
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Setting the pace in the field of evaporated film 
technology, Servomechanisms, Inc.’s Research 
Laboratory is developing a whole new concept 
of component and subsystem design under 
sponsorship by the U.S. Air Force, the Army 
Signal Corps and the Office of Naval Research. 

As a result of new materials research by SMI, 
thin-film Magnetic, Conducting and Dielectric 
elements which exhibit highly controllable 
electrical and physical characteristics are being 
produced now by high vacuum thermal evapora- 
tion techniques utilizing electron bombardment. 

These micro-miniaturized elements 
improve system and component reli- 
ability while providing a significant — -SaSS. 

reduction in size and weight. This, 
plus the ability to withstand extreme 
environmental exposure, makes them invaluable 
in the design of digital computers, electronic 


communications equipment, missile controls 
and digital transducers for space vehicles, satel- 
lites and other advanced systems. 

New system analysis and design has pro- 
gressed in step with these advances in materials 
and techniques. SMI’s Research Laboratory 
would welcome the opportunity to discuss and 
propose solutions to your microcircuitry and 
advanced systems problems. 



GENERAL OFFICES 

12500 Aviation Boulevard, Hawthorne, California 


SUBSYSTEMS DIVISION MECHATROL DIVISION SPECIAL PRODUCTS DIVISION RESEARCH LABORATORY 
Hawthorne, California Westbury, L.I., New York Hawthorne, California Goleta, California 

The products of SMI are available in Canada and throughout- (he world through Servomechanisms (Canada) Limited. Toronto 15. Ontario 


